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The opening the eighteenth annual session the Association for 
the Study Internal Secretions another landmark the progress 
correlation the brilliant laboratory achievements with their clinical appli 
the field endocrinology. This when individuals 
and groups widely geographically and having diversity spe- 
cial interests assemble for the integration ideas related the problems 
which they share common. clearing house for presentation 
facts, interpretation experimental data, discussion theories, and com- 
parison opinions. This Association marks the intersection the numer- 
ous avenues approach the problem endocrinology. Here 
versies may aired with reasonable hope arriving satisfactory agree- 
ment. profitable supplement the annual program would clinical 
symposium for demonstration the practical achievements endocri- 
nology the recent past. 

The scope the relationship the glands internal secretion each 
other and the whole organism extensive that individual effort and 
collective essential for elucidation the questions involved. 
The more complex the problem, the greater the need for intelligent 
eration. comparison recent programs this Association well 
other societies, illustrates the growing toward efforts. 
study the various combinations the specialties represented the 
different groups enlightening. 

The increasing tendency specialization for the past quarter century 
holds more than passing interest. This applies the well 
the clinical branches medicine. One may ask whether not this 
diversification and concentration separate fields may accordance 
with the biological law that—early specialization and over-specialization 
threaten extinction. within our power, however, control the extent 
specialization sufficiently preserve integrity. Controlled specialization 
the various phases endocrinology has become necessity the 


*Presidential address, read before the Eighteenth Annual Meeting of the Association for 
the Study of Internal Secretions, Cleveland, Ohio, June 11, 1934. 
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accumulated knowledge related the whole field great that single 
mind comprehend all details. Therefore, the codperative efforts 
many individuals and groups must integrated amplify the various 
phases the subject and the same time maintain proper balance. 


This Association fortunate account the unique position which 
clearing house for the endocrine problems with which the 
clinical and non-clinical specialties are confronted. separate sessions 
the anatomists, physiologists and chemists contribute our knowledge 
from the the sciences. Facts are estab- 
lished from animal experimentation which permit plausible deductions for 
human applications. the clinical societies the perspective shifts until 
Blind Men and the Elephant.’’ The First approached the Elephant 
and found his broad and sturdy side very like wall. The Second found 
his tusk like spear. The Third admitted that his squirming trunk was 
quite like snake. The Fourth thought his knee not unlike tree. The 


Fifth the ear like fan, while the Sixth compared the tail 
rope. 


The intelligent laity are eager obtain information con- 
cerning endocrinology may affect them. this regard they are most 
fortunate and deeply indebted one our charter members and pillar 
the organization—R. Hoskins, whose ‘‘Tides Life’’ (1) elucidates 
this large and difficult subject fascinating and informative manner. 
His contribution meets long-felt need and serves counteract the vicious 
claims unscrupulous advertisers. 


The physician who has only general interest endocrinology may 
also perplexed when confronted the vast literature relating the 
many phases this subject. Not the least his difficulties experienced 
when tries decipher the rather complex terminology, contradictory 
and confusing often is; e.g., the numerous terms applied the fol- 
hormone and also the numerous functions that have been attributed 
the pituitary gland, many which are purely theoretical and founded 
insufficient fact. text-book rapidly changing subject must soon 
out therefore, well-informed reader must depend upon current 
literature. Shall this organization the challenge clarify the 
terminology 

Every clinical specialty encounters symptoms and conditions which are 
undoubtedly due aberration functions the glands internal secre- 
tions. The astute physician ever alert determine what extent the 
lessons learned from animal behavior are applicable clinical problems. 


The laboratory worker accepts problem, propounds theory, and 
devises series experiments prove disprove his theory. The results 
obtained from one species may checked comparison with other species. 
Normal animals sufficient numbers desirable age, weight, and maturity 
may selected. The clinician, however, has great determining 
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normals although has abundance material illustrating aberrations 
functions. For obvious reasons, the normal individual cannot kept 
under the same careful and continued observation the abnormal. 

Not infrequently while patient narrating symptoms, evident 
that the narrator has had previous experiences, seemingly unimportant 
her, which would have been very impressive trained observer. Thus 
chapter chapters have been written and concluded without single 
observation having been made: only end results remain. 

the first contact between patient and physician, new chapter 
opened which would vastly more intelligible the preceding chapters 
were accurately known. This point may illustrated reference the 
problems maturity. For instance, adolescent girl complains ab- 
normal menstruation which her the first conspicuous sign abnor- 
mality. When further subjective data are obtained from the patient and 
her family, and the objective findings are added, may obvious that 
earlier life the function the pituitary gland had been disturbed. But the 
period disturbed activity over and although the manner action 
known only speculation, now obvious that maturity has been delayed. 
seems quite likely that the end result this delayed maturity continues 
into later life with resulting lowered fertility and relative sterility until 
age much beyond the average. 

The patient’s prime interest obtain relief from annoying symp- 
toms while the physician this may seem the least important part the 
problem. becomes his duty, therefore, seek for the cause the dis- 
turbance and inform the patient the nature the disability order 
that may established. This may entail rather extensive 
studies determine the variations from the normal the past. must 
determined whether the cause organic functional. The 
changes have long been treated with reasonable success, but many the 
still remain enigmas. For this reason, the con- 
physician must inform himself advances other spheres which 
bear his particular problems. Critical judgment wide field 

One the outstanding error applying the data 
the human problem the unfortunate tendency plausible inferential 
analogy. Furthermore, general statements made without accurate refer- 
ence the species are misleading. vicious formed 
which the gullibility the stimulated sensations the 
press and publications well the attractively alluring 
but sound the laboratory. Meanwhile, the physician finds him- 
self intermediary attempting translate the facts into suitable 
form for popular consumption. Let illustrate further the possible errors 
inferential analogy: With the discovery that follicular will substi- 
tute for the ovaries castrated rats and mice, and when injected into such 
animals will reproduce complete oestrous quite natural infer 
that the same fluid being present human ovaries can substitute 
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trated females produce complete sexual cycle. The fallacy this 
analogy lies the dissimilarity existing between the primate menstruation 
and the oestrus animals, spoken collectively the sexual cycle. 
include under one name two things which have only partial resemblance 
makes very much more difficult understand either them. 

Fancy rather than fact has led quite extensive employment ex- 
tracts follicular fluid counteract the abnormal tendencies menstrual 
with disappointing consequences. The being made aware 
the striking results obtained the laboratory substituting extracts for 
ovaries, have besought their physicians for aid this direction. With the 
best intentions, the uninformed physician, the intermediary, may share with 
the this gullibility due lack opportunity inform himself 
fully the actual status newer forms proposed therapy. 
Relief symptoms coincident with the administration various extracts 
follicular has been evidence the efficacy 
the product. false confidence established which often hard 
shake and the truth reluctantly accepted. This method trial and 
error, however, not without benefit the problem whole, because 
has disclosed some the fallacies applying deductions from the behavior 
one species another. 

the close the last century the stimulating theory Prenant and 
von Born that the corpus luteum gland internal secretion established 
the foundation for large number experiments and theories. Early 
this century Fraenkel, vociferous exponent von Born’s theory, cauter- 
ized the corpus luteum rabbits and removed the corpus luteum from 
patients operation. Some rather sweeping deductions were drawn which 
were responsible for the production wide variety preparations the 
corpus luteum for human administration, most which are now known 
inert. 1917 Mulon (2) enumerated different which had 
been credited the corpus luteum. This number could greatly extended 
one could add the wide variety clinical applications which have been 
made. The coincidences the improvement symptoms and the psycho- 
results obtained when corpus luteum preparations have been 
administered, have been frequent that conviction their merits cura- 
tive agent has been well founded faney but not fact. 

Among all the functions attributed the corpus luteum only few 
were founded factual basis. One the oldest conceptions that the 
corpus luteum provides satisfactory manner healing the ruptured 
follicle with minimal scar well-founded and generally accepted. 
The elaboration hormone identical with the follicular hormone has 
been shown quantitatively and qualitatively numerous species, including 
the human. There again wide species variation, for all animals not 
produce the follicular hormone the corpus luteum. second hormone 
elaborated the corpus luteum has been satisfactorily demonstrated 
Corner (3), who first extracted progestin from the corpus luteum the 
sow and injection into castrated rabbits produced typical progestational 
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proliferation the endometrium. Since Corner’s brilliant work, which has 
been confirmed others, the alluring possibility the human corpus 
luteum functioning similar manner has attracted wide attention. 
inferential deduction has been assumed that the human corpus luteum 
also elaborates progestin. Many statements appear the literature con- 
cerning the activity progestin without reference the species that 
reader might well infer that progestin has been proved factor 
the human sexual 

The assumption von Born that the corpus luteum performs im- 
portant function the nidation the fertilized ovum and the develop- 
ment the embryo has been found for many species. Drips (4) 
found that removal both ovaries any time during gestation produced 
abortion the 13-lined ground squirrels. Harris (5) found that bilateral 
oophorectomy always produced resorption abortion pregnant mice. 
the other hand, Loeb and Hesselberg (6) found that castration preg- 
nant guinea pigs was not always followed abortion. the human, gesta- 
tion may continue successfully even though the corpus luteum removed 
very early pregnancy. one (7) was removed early the 
21st day the that is, few days after the probable time fertiliza- 
tion the ovum. Several cases are recorded which the ovaries were 
removed during the first trimester without interrupted gesta- 
tion. These citations show wide species variations the importance the 
function the corpus luteum for gestation. 

Demonstration the possibility the elaboration progestin the 
human corpus luteum may approached two ways: (1) The substitu- 
tion extract castrates; (2) the extraction progestin from human 
corpora lutea. Some claims have been made for the first method. Kauf- 
mann (8) reported menstrual bleeding 22-year-old woman who had 
been five years previously for dermoid She had complete 
amenorrhea for five years. Following the administration 320,000 m.u. 
progynon benzoate and rabbit units corpus luteum she had what 
considered typical menstrual bleeding. Twenty uncoagu- 
lated blood was during the first hours. The bleeding lasted 
hours altogether. Some menstrual mucosa was off with the bleeding. 
Curettings removed hours after the onset bleeding showed pregravid 
mucosa. The author advises further careful experiments before reeommend- 
ing practical application. 

Loeser (9) reported concerning 28-year-old woman with primary 
amenorrhea, although was lacking establish that was true 
menstruation. reports two other cases which follicular hormone and 
corpus luteum hormone were given after which the patients menstruated for 
six days. His claim for true menstruation was based upon microscopical 
report curettings removed the day the flow. According 
Meyer, who reviewed the specimen, the material was and not uni- 
form structure. Places were found with typical structure pre-gravid 
glands with good glycogen production. 


q 
q 
— 


672 HUMAN CORPUS LUTEUM AND PROGESTIN 


Clauberg (10) 1933 mentions some experiments for attempting 
extract corpus luteum hormone from blood. Amounts 230 335 ee. 
taken during and after menstruation gave negative tests for luteal hor- 
mone. Direct injection serum from patients early pregnancy 
gave negative results. Three hundred blood from patients early 
pregnancy showed luteal hormone. gives the method extraction 
the hormone from human corpora lutea but does not state that tested 
the extract for the presence that hormone. 

view the importance obtaining positive information the 
presence progestin the human corpus luteum, codperative study was 
undertaken 1933 determine, possible, the presence this hormone.* 

The material makes almost prohibitive for one individual 
out the experiment single-handed. Even with the combined efforts, 
several months elapsed before sufficient material was collected for the first 
test. 


MATERIAL 


Fresh specimens normal corpora lutea were taken the operating 
table and preserved per cent alcohol, care being taken not allow 
much air space above the surface level the This equivalent 
the first stage the extraction the experiments Corner, per 
cent aleohol was used. The length time consumed collecting the mate- 
rial may have affected the potency the product but has been shown 
that solutions progestin obtained from the corpus luteum the 
sow stable for long period time. the first series corpora were 


obtained. The ages the patients from which these were obtained were 
follows: 


Cases 

Corpus luteum pregnancy including ectopics and hydatidiform mole.11 
Known removed the latter half the intermenstruum.......... 


The source material tabulated detail because this series there 
was quite wide variation the conditions the individual from which 
the corpus was obtained. the second series there were specimens, all 
which were collected during the second half the intermenstruum. The 
total weight the preserved tissue the first series was grams and 
the second series 37.5 grams. 

The material was chopped fine and extracted the same aleohol used 
for preservation. progestin extract was made accordance with the 


*This coéperative problem of determining the presence of progestin in the human corpus 
luteum was begun in May. 1933. by a groun composed of Dr. John C. Burch of Vanderbilt U. 
School of Medicine, Nashville, Tenn., Dr. E. C. Hamblen, Duke U., Durham, N. C., Dr. Oliver 
Kamm, Mr. D. A. McGinty, and Dr. J. P. Pratt, of Detroit. 
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method Allen (11), although was carried only the stage the 
oil’’ order avoid loss activity the latter steps the con- 
centration process. the first lot the theelin was not separated. The final 
product was dissolved per cent each corresponding 
grams corpus luteum tissue and supplied for assay under No. 3455G. 
the same time, extract fresh hog corpora lutea was made and sub- 
mitted under test No. 3454G. 

The assay method used was follows: 

the Corner-Allen rabbit assay method for progestin, estrus rabbits 
are used. order make sure that they are estrus, copulation with 
male essential. Within few hours after copulation the rabbits are 
ovariectomized and progestin injected, beginning the same day ovari- 
ectomy for days. Uterine sections are removed the 6th day after 
ovariectomy. 

the method used here, theelin was given twice three times day 
for two days order bring about estrus younger rabbits make 
older ones. Sixty hours after the start theelin injections, 
Antuitrin-S was given intravenously induce ovulation, corpus 
luteum formation, and uterine progestation reactions, 
the non-ovariectomized rabbits. This procedure serves positive control 
and the results are with positive controls used the Corner-Allen 
method, which estrous females are mated with vasectomized bucks. 

rabbits used for progestin assay, ovariectomy performed 
15-20 hours after Antuitrin-S injection, progestin injections being started 
immediately and continued the Corner-Allen method. 


PROGESTIN ASSAYS 


Extract Number Dose in Terms of Weight of Gland Used Result 


No treatment Control rabbit (overiectomized) Negative 
No treatment Control rabbit (normal) Positive 


Negativ 
3455G (human) 


3455G (human) 
3455G (human) 


*Previous work has shown that positive responses are usually obtained in the region 20+5 gm. 


In view of the negative results in the progestin tests on Extract No. 3455G a part of this extract was 
taken through the Allen and Meyer (12) process for separation of progestin from theelin. In addition, another 
lot of human corpora lutea more recently collected weighing 37.5 grams were studied by the methcds referred 
above and taken through the process for separation theelin. 


THEELIN ASSAY PROGESTIN EXTRACT 


In view of the fact that the presence of the ovarian follicular hormone has been shown to interfere with 
progestin evaluation and view the fact that the human corpus luteum has been shown contain consider- 
able ovarian hormone (18) an assay for theelin content was made on extract No. 3455G. The results were 
positive at levels of 2, 5 and 10 Doisy rat units per cc., thus demonstrating a considerable amount of theelin 
to be present. The upper limit was not determined but it is obvious that in the largest of the above doses 
50 or more units of theelin had been administered. 


Extract Number Dose in Terms of Weight of Gland Used Result 


No treatment Control rabbit (with intact ovaries).................... Positive 
No treatment Control rabbit (ovariectomized) i 
34,525G (human) 

34,525G (human) Negative 
34,525G (human) Negative 
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DISCUSSION 


These preliminary experiments undertaken demonstrate the pres- 
ence progestin the human corpus luteum not permit drawing any 
final although total 131.5 grams human corpus luteum 
was extracted for progestin the Corner-Allen method. The first lot was 
obtained varying times the menstrual cycle and during early preg- 
The second lot was taken only during the last half the intermen- 
struum. Before assay for progestin this lot was freed from theelin. 
control the extraction and assay the human corpora lutea were paralleled 
similar procedure with hog corpora lutea. The results obtained from the 
hog lutea confirmed previous reports yielding progestin 20+5 
grams material. The human corpora lutea were negative grams. 

may necessary limit the time collection material par- 
ticular period the Furthermore, progestin from the human corpus 
luteum may not stable for long period the material from the hog. 
Perhaps progestin present other portions the ovary than the corpus 
luteum. Experiments are now progress determine these possibilities. 
present the results should make one hesitate theorize that the human 
lutum entirely analogous the material obtained from hogs 
regard its progestin content. known that they differ theelin 
and that the origin the lutein cells differs the two species. 


SUMMARY 


The brilliant achievements the laboratory have stimulated physi- 
cians make practical application the endocrine problems patients. 
The variable response according species necessitates caution assuming 
analogy that results may anticipated the human similar those 
demonstrated animals. illustration species variation the 
tion the corpus luteum cited. some animals its presence is-required 
throughout gestation. others its required for varying lengths 
time while the human gestation has progressed normally the ab- 
sence corpus luteum except for very few days the beginning 
pregnancy. 

Two hormones have been extracted from the corpus luteum animals, 
the substance and progestin. The presence progestin first 
extracted from the corpus luteum the sow has not been demonstrated 
many species. Since its presence has not been shown the human corpus 
luteum, attempt was made demonstrate corpora lutea taken 
operation and preserved immediately per cent total 
131.5 grams human corpus luteum was obtained and the Corner-Allen 
method extraction progestin was applied this material. The assay 
the human material was paralleled similar product from the sow. 
the sow, tests for progestin are positive 20+5 grams material. The 
human material gave negative results grams, therefore not highly 
While these preliminary experiments not demonstrate the 
presence progestin grams less human corpora lutea, they 
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would seem indicate that progestin is, least, not plentiful human 
hog corpora lutea that its presence confined certain times 
the not yet determined. 

Attention also called the difference theelin content corpora 
lutea from different species. Theoretical assumption the presence 
progestin the human corpus luteum needs the support positive demon- 
stration such product. 
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THE INTERRELATIONSHIP THE ADRENAL CORTEX AND 
THE ANTERIOR LOBE THE 


HARRIS SHUMACKER, JR., WARFIELD FIROR 
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ANATOMICAL CONSIDERATIONS 


The Adrenals Hypophysectomized Animals and 
That very intimate relationship exists between the adrenal cortex and 
the anterior lobe the hypophysis has been suspected from both clinical 
and experimental observations. has been very definitely established 
that rapid and extensive atrophy the adrenal cortex follows total 
hypophysectomy the tadpole (1, 2), rat (3, 9), rabbit (10, 
11), and dog (12, 13, 14). 

The histological changes the adrenals rats have been carefully 
studied Smith (5). The medulla appears normal. The cortex, which 
responsible for the diminution the size the gland, 
altered pronounced way. The all three zones show diminu- 
tion cytoplasm, but are not decreased number. Fat deposits are 
limited central zone. our hypophysectomized rats have found 
the same changes. determine the site the initial alterations the 
adrenal glands, eighteen totally hypophysectomized rats were examined 
varying postoperative periods.t Five days after hypophysectomy the gland 
showed minimal histological changes. There was some distortion the 
reticular zone, and the this layer and the inner part the fas- 
zone were smaller than normal. eight days the reticular zone was 
hardly recognizable and the fascicular layer showed more marked changes. 
Thereafter the atrophy was progressive until the entire cortex was in- 
volved, and the fascicular zone presented semblance its normal cord- 
like arrangement cells. This is, general, the sequence events 
which Houssay and Sammartino (12) have observed the dog. 

Smith (4, has demonstrated that these atrophic adrenals can 
restored their normal histology and normal near-normal weight 
daily homotransplants the pituitary gland. Evans and his co-workers 
(8) also claim have restored the glands more less completely with 
potent extracts the growth hormone. Prolan ineffective this 
respect. Collip, Anderson, and Thompson (15) report potent adreno- 
tropic fraction the anterior lobe hormone which they state will repair 
the adrenals without inducing growth hypophysectomized rats. 


*Aided grant from Mr. Stephen Clark. 


before the Eighteenth Annual Meeting the Association for the Study Internal 
Secretions, June 12, 1934, Cleveland, Ohio. 


tWe have used modification Smith’s parapharyngeal operation. all our 


ee proof of completeness of extirpation has been obtained by serial sections of the 
sella. 
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There considerable clinical evidence agreeing with the experimental 
reference adrenal cortical atrophy pituitary deficiency. Falta 
(16), Cushing and Davidoff (17), Mackenzie (18), and Jaffe and Tanen- 
berg (19) have reported various lesions the pituitary with evi- 
dence hypofunction which were accompanied extensive atrophy 
the adrenal cortex. pituitary dwarfism the adrenals are 
very small, sometimes with changes the cortical layers, 
Erdheim (20), Kraus (21), Priesel (22), and Simmonds (23) have dem- 
onstrated. Simmonds’ pituitary cachexia the adrenal glands are small, 
although frequently histologically normal (24, 25, anencephalia 
the hypophysis sometimes absent, and when present shows varied marked 
structural abnormalities, and the adrenal glands present striking cortical 
atrophy. That the latter change dependent upon the former the 
opinion number investigators. Houssay (14) has recently reviewed 
the subject. 


The Adrenals Experimental and Clinical Hyperpituitarism. 
growth hormone the anterior lobe the hypophysis reported induce 
hypertrophy the adrenal cortex. early 1909 Delille (28) observed 
adrenal cortical hypertrophy following the injection pituitary extract. 
Evans (29) states that the adrenals rats treated with the growth hor- 
mone are larger than normal. Cushing and Teel (30) and Teel 
and Cushing (31) mention hypertrophy the adrenals part the 
picture produced growth-hormone treated dogs. Putnam, Benedict, and 
Teel (32) observed adrenal cortical hyperplasia and cortical 
adenomata dog treated for fourteen months with growth hormone. 
Bauman and Marine (33) likewise found hypertrophy the adrenal cortex 
treated rabbits. unfortunate that these investigations were not 
inactivated pituitary extracts. 


Clinically, numerous observers have found adrenal cortical hyper- 

trophy acromegaly. true that Marie and (34) their 
interesting case described slightly atrophie adrenals. Hyperplasia the 
is, however, the usual finding. Fischer (35), Schultze and Fischer 
(36), Kraus (37), Cushing and Davidoff (17), and others have reported 
cases. one them (36) the adrenals weighed grams. addition, 
adenomata the adrenal cortex are not infrequently encountered 
acromegaly, which the adrenals may reach enormous size (Gauckler 
and Roussy (38), Kiyono (39), Cushing and Davidoff (17). 
Cushing (40) has recently discussed the possible occurrence 
ondary adrenal cortical hypertrophy result basophilic adenomata 
the hypophysis. There experimental basis for such assumption, 
and indeed, the three definitely proved cases basophilic adenomata, 
which Cushing his review, definite adrenal alterations were 
found, except possible slight enlargement one (Teel, 41). 


Failure Compensatory Hypertrophy Hypophysectomized Rats. 
The remarkable capacity the adrenal gland undergo compensatory 
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hypertrophy when part the gland removed well known. fact, 
this has been one the difficulties which investigators have met with 
the field adrenal physiology, for if, performing bilateral adrenal- 
ectomy tiny, possibly microscopic, remnant left, this undergoes such 
marked hyperplasia that the animal survives and presents autopsy 
well-formed gland the operative site (42). Anderson, and 
Thompson (9) state that one adrenal removed from hypophysec- 
tomized rat, the second fails undergo compensatory hypertrophy and 
remains atrophic. Evans and his co-workers (8) report that restoration 
the adrenals can brought about only therapy with ante- 
rior lobe preparations instituted soon after hypophysectomy, and ex- 
ceedingly difficult enough time elapses after the operation that the 
glands are markedly atrophic before therapy begun. 


Figure 1. Effect of hypophysectomy on the adrenal glands. A—Adrenal gland removed 
time total hypophysectomy. atrophic adrenal, days later. 
Adrenal gland removed the time incomplete hypophysectomy. hyper- 
trophic adrenal, 27 days later. Magnification, 22. 


have, consequently, studied this problem, removing the first adre- 
nal the time hypophysectomy, and leaving structurally normal 
gland. Six rats were totally hypophysectomized and unilaterally adrenal- 
ectomized. They were sacrificed after interval from eighteen 
thirty days. every autopsy the remaining adrenal showed the 
typical cortical atrophy found hypophysectomized animals. Three par- 
tially hypophysectomized and unilaterally adrenalectomized rats served 
controls. autopsy the remaining gland each them was hyper- 
(Figure 1). 

The Pituitary Gland Experimental and Clinical Adrenal Insuf- 
ficiency. many the pathological reports Addison’s disease, de- 
the pituitary gland lacking. number careful studies, 
however, indicate that, this disease, the hypophysis undergoes striking 
alterations. Kraus (26, 43, 44) has studied seven cases Addison’s dis- 
ease, and two additional cases adrenal cortical atrophy without the usual 
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Addisonian symptoms. general, finds marked diminution the 
number normal basophiles. Most the basophiles present show irregu- 
larity, borders, small size, pyknosis. They are not normally 
granular. one normal basophiles were present. The eosinophiles 
are diminished number some and all show certain changes— 
atrophy, pyknosis, and irregular outlines. The chief cells are increased. 
Many these are smaller than normal and Guizzetti and Reg- 
giani (45) found complete disappearance basophiles with increase 
chromophobes. (46, 47) has studied four finding 
changes the pituitary one, slight diminution basophiles one, and 
very marked decrease the number normal basophiles two. 
considers the alterations the basophiles the pituitary find- 
ing Addison’s disease. Terplan and Sanes (48) have recently reported 
case Addison’s disease which showed dilatation the 
the pituitary, normal number chromophobes and eosino- 
philes (which were slightly atrophic), and decrease the number baso- 
philes. Some showed degenerative changes, small nuclei, some- 
times large cell body, coarsely granular, cell outlines. 
Whereas there general agreement the pituitary findings 
adrenal insufficiency, the literature dealing with the histological changes 
the hypophysis occurring after adrenalectomy animals exceedingly 
and (49, 50, 51, probable that some 
the these findings attributable the degree com- 
pleteness the operation. not unexpected that should prove 
reproduce experimentally the pathological picture the pitu- 
itary Addison’s disease, since completely adrenalectomized animals sur- 
vive for such short period time. such animals are treated inade- 
quately with the cortical hormone, however, they may kept alive indefi- 
nitely and state insufficiency. 

The pituitary one female dog which was completely adrenalecto- 
mized under spinal anesthesia, and maintained state adrenal 
insufficiency with inadequate doses the cortical hormone for one hun- 
dred days, and which finally died with typical symptoms adrenal depri- 
vation after twenty-eight days treatment, was examined for 
Dr. Kindell, the Department Pathology. found picture strik- 
ingly like that reported clinical Addison’s disease. There was in- 
crease vascularity and complete disappearance basophiles. 

Corey and Britton (54) claimed that young rats their adrenal 
tical hormone produced hypertrophy the anterior lobe. Their evidence, 
however, does not bear out their claims. 


THE GROWTH FACTOR, TEMPERATURE, ACTIVITY, AND SURVIVAL 


Hypophysectomized Rats Treated with Adrenal Cortical Hormone. 
One the most striking characteristics totally hypophysectomized 
immature animals the cessation growth. This has been observed 
repeatedly, and has counterpart clinically pituitary dwarfism. 
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wise, bilateral adrenalectomy growing rats produces disturbance 
growth. might argued that the fact that completely adrenalectomized 
young rats cease growing, lose weight, and die, proof true inter- 
ference with growth, since they are acutely ill and have such relatively 
short span life. If, however, these animals are treated with submain- 
tenance doses the adrenal cortical hormone, they may kept alive 
indefinitely, and they exhibit obvious stunting growth. The same 
may shown another manner. young rats are submitted bilat- 
ligation the adrenal pedicle, similar the operation first suggested 
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Figure Showing the stunting growth adrenal and pituitary deficiency. 


Boinet 1895, some them, which the adrenal ap- 
parently inadequate, die short space time acute insufficiency. 
second group, which there little interference with the adrenal 
lation, live and grow normally. third group remain alive indefinitely 
rather good condition, with mild symptoms adrenal insufficiency. 
this group there marked retardation growth. The growth curve 
one such animal which did not gain weight significantly for forty-five days 
given Figure together with growth curves insufficiently-treated 
adrenalectomized rats, totally rats, and normal 
rats. 


Normal | 
| 
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The question immediately arises whether this failure growth 
these two different hormonal deficiencies interrelated. well 
known that hypophysectomized animals resume their normal growth upon 
administration homotransplants (5) potent extracts the growth 
hormone (8). Likewise, adrenalectomized rats grow normally treated 
adequately with adrenal cortical hormone (Figure 3). 

group young rats averaging grams weight were totally 
hypophysectomized. After their weight curves had become perfectly level 


Treated 


> 
a 


Weight in grams 
> 


Untreated Controle 


Days 


Figure 3. Growth of adrenalectomized rats treated with adrenal cortical hormone. Of 
the untreated controls, four died on the fourth day, the fifth on the fifth day. All of the five 
treated animals were alive when treatment was discontinued on the ninth day. 


(average twenty-one days after operation) they were divided into two 
groups. Four them were treated daily for fourteen days with potent 
extract the adrenal cortical hormone quantities sufficient 
maintain health and normal growth completely adrenalectomized ani- 
mals. controls, one animal received inactivated solution the 
cortical extract, and two received normal saline, the same dose and for 
the same period time. will seen from Figure the growth curves 
are similar. Certainly, then, the dwarfism hypophysectomized animals 
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not explained basis adrenal cortical atrophy insuffi- 
ciency. This with the experiments Atwell (55, 56) and 
Evans and his co-workers (8). 

have observed our treated animals change activity nor 
betterment general health compared with the controls, which 
contrary the claims Atwell (55). Atwell reported that the temper- 
ature his hypoyhysectomized animals treated with cortin was nearer 
normal than that the observed such difference, may 
seen Figure This chart represents morning temperatures taken 
before injections. have, addition, repeatedly taken temperatures 
hourly following administration the cortical hormone and have noted 
rise. extract, which Atwell used, contains appreciable 
quantities acid (vitamin (57). view the stimulating 


Per Cent Pre-Op Weignt 


Temperature 


Days 25 


Figure 4. Growth and temperature curves of totally hypophysectomized rats treated with 
adrenal cortical hormone. Continuous line, treated animals. Dotted line, controls. 


effects metabolism this its role eliciting any temperature 
rise must considered. 

Temperatures were taken frequent intervals following the injee- 
tion normal saline, cortical hormone, and acid, 
four totally hypophysectomized rats. Thirty injections were made. The 
dosage acid varied from one seven milligrams; cortical hor- 
mone was given dosages one, two, three, and four rat units; one 
cubie centimeter normal saline was used. Following administration 
normal saline obtained the normal variation temperature. The same 
type chart was obtained after injections the cortical hormone and 
did significant rise follow. Only with acid was 
significant stimulation temperature obtained. The results were incon- 
stant. few drop temperature 1.5 degrees Centigrade 
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did after injection the cortical hormone. 
few change half the experiments, however, marked 
and sustained rise temperature followed, sometimes great 2.7 
degrees Centigrade. Figure typical experiment recorded. 

would appear most probable, therefore, that the temperature rise 
Atwell’s experiments may have resulted from vitamin some non- 
impurity, rather than from the adrenal cortical hormone itself. 
The same criticism applied the results Baird, Cloney, and 
Allbright (58), who claimed that adrenal cortical hormone restored 
hypophysectomized rats their resistance cold temperatures. 


Hypophysectomized and Unilaterally Adrenalectomized Rats. 
have already shown that hypophysectomized rats invariably undergo 
atrophy the adrenal cortex and that one gland removed the other 
adrenal remains atrophic. Assuming this anatomical atrophy 
index diminished cortical secretion, important determine the 
effects further reducing the available supply cortical hormone the 
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Figure 5. Temperature reaction in hypophysectomized rat to injection of adrenal cor- 
tical hormone, normal saline, and ascorbic acid. 


hypophysectomized animal. have studied growth and made observa- 
tions general health and activity group hypophysectomized 
and unilaterally adrenalectomized rats. The results are charted Figure 
seen that the growth curve the five totally hypophysectomized 
and unilaterally adrenalectomized rats differs respect from that 
group hypophysectomized animals which have both adrenals intact 
and presumably larger supply the adrenal cortical hormone. 
wise, difference bodily activity general health was 
also seen that rats partially hypophysectomized and unilaterally adre- 
nalectomized show normal growth curve. Their activity was perfectly 
normal. 

When rats are treated- with growth hormone, according Evans and 
Long (59, 60), excessive growth results. Although Corey and Britton (54) 
reported that young rats treated with adrenal cortical extract grew faster 
than their controls, Howard and Grollman (61), using potent and 
highly purified hormone, observed difference the growth young 
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Totally hypophysectomized 
1 Unilaterally adrenalectomized 
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Figure Growth curve hypophysectomized and unilaterally adrenalectomized rats, 
and controls. 


rats treated with five times the amount required maintain completely 
adrenalectomized rats good health, compared with untreated controls. 

seems apparent, then, that the adrenal cortical hormone fails 
restore growth, temperature, and normal activity totally hypophysec- 
tomized rats, also that removing one adrenal from hypophysectomized rats 
fails influence growth, general health, and activity. 


The Effects Pituitary Homotransplants Adrenalectomized Rats. 
Fifty rats were completely adrenalectomized under amytal anesthesia. 


~ 
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Figure Growth and temperature curves adrenalectomized rats treated with pitu- 
itary transplants, and of controls. Continuous line, treated animals. Dotted line, untreated 
controls. The growth curves of those animals surviving eight days or more, and of those with 
shorter survival periods, are plotted separately. 
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Half these received daily pituitary homotransplants beginning the day 
following operation. Figure are piotted the weight curves treated 
and control animals. They are divided into two groups, those surviving 
eight days more, and those surviving shorter period. obvious 
that pituitary transplants did not check the loss weight nor stimulate 
growth. Likewise difference was observed the temperature charts 
the treated animals and the controls. Both groups survived average 
5.5 days, the maximum survival both groups being days. 


Survival Rats After Bilateral 
Since hypophysectomized animals survive reasonably good health with 
atrophic adrenals and possibly diminished supply the cortical hor- 
mone, might postulated that they would survive total adrenalectomy 
longer than normal rats accustomed possibly greater quantity the 
adrenal cortical hormone. Seventeen young rats, which had been hypophy- 
sectomized from five eleven days, were bilaterally adrenalectomized 
under amytal anesthesia. Although all them showed stunting growth, 
autopsy revealed that six them contained small remnants the pituitary 
gland. These served controls for the eleven totally hypophysectomized 
rats. shown Table the completely hypophysectomized group sur- 


TABLE 


AFTER BILATERAL ADRENALECTOMY TOTALLY AND PARTIALLY 
HYPOPHYSECTOMIZED RATS 


Days Survival 


Totally Hypophysectomized Incompletely Hypophysectomized 


Per Cent Mortality Per Cent Mortality 


0. 


0. 
16.6 
66.6 

0 


16.6 


vived average only two days and nearly fifty per cent them died 
within twenty-four hours. this the partially hypophysecto- 
mized controls survived average four days, which only slightly 
less than the normal survival period. The adrenals the first group were 
while those the latter were perfectly normal. The series too 
small for any broad apparent, however, that hypophy- 
sectomized animals not have prolonged survival period after adre- 
and may distinetly shortened. 


THE REPRODUCTIVE SYSTEM 


General Considerations. That both the anterior lobe the hypophysis 
and the adrenal cortex are related the gonads has been suspected from 
number and experimental observations. The influence the 
pituitary upon the reproductive system definite enough. Numerous 
observers have noted atrophy the gonads hypophysectomized ani- 
mals, ineapacity for mating, and failure ovulation, spermatogenesis, and 
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reproduction. have invariably observed these findings. All these 
functions may restored replacement therapy (5). 

The relation between the adrenals and the gonads, though less defi- 
nite, based upon numerous observations. Howard and Grollman (61) 
have recently reviewed the subject, and have the relation 
adrenal neoplasms certain clinical sex alterations. addition, some 
experimental data suggest relationship between adrenals and gonads. 
Adrenal insufficiency causes cessation estrus (42, 62, 63, 64). Those 
reports (65, 66, 67) which concluded that estrus was not disturbed 
adrenalectomy are obviously invalidated incompleteness operation. 
have found that adrenalectomized rats treated adequately with the 
cortical hormone maintain normal estral The stimulating effects 
the adrenal cortical hormone the reproductive system young ani- 
mals claimed Corey and Britton (54) have been disproved numerous 
workers (Cleghorn [68], Howard and Grollman [61], Simpson, Speyer 
and Korenchevsky [69], 


The Effect Adrenal Insufficiency the Weight the Reproductive 
Organs. Twenty-seven young female rats and twenty-eight males were 
bilaterally adrenalectomized under amytal anesthesia. They were treated 
insufficiently with the cortical hormone, given treatment all. 
Tables and are given the weights the reproductive organs com- 


TABLE 


THE EFFECT ADRENAL INSUFFICIENCY THE WEIGHT THE FEMALE 
REPRODUCTIVE ORGANS 


Adrenalectomized Controls 
Final 
Weight 
in Average Average Average Average 
Grams Number Survival Weight Weight Number Weight Weight 
Animals in Days Ovaries Uterus Animals Ovaries Uterus 
in Grams in Grams in Grams in Grams 
30-35 3.5 0.017 0.029 0.024 0.023 
6.7 0.013 0.026 0.025 0.023 
40-45 8.7 0.017 0.027 0.024 0.026 
45-50 10.4 0.016 0.031 0.026 0.030 
50-55 11.3 0.016 0.028 0.029 0.034 
55-60 1 9. 0.020 0.034 1 0.024 0.036 
60-65 12. 0.022 0.041 0.031 0.041 


pared with those control animals the same weight. With the females 
apparent that the adrenalectomized animals have undergone strik- 
ing ovarian atrophy average about per cent. When the fact 
taken into consideration that these animals lost weight and that, conse- 
quently, controls the same age would larger animals, the atrophy 
more evident. There little difference the weights the uteri the 
adrenalectomized animals compared with the controls. The results with 
the males are not clear cut. appears that, general, the smaller ani- 
mals have testes and secondary sex organs slightly smaller than the con- 
trols. With the larger rats, the testes, epididymes, and vasa are about the 
same weight slightly heavier than the controls, although the prostate 
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and seminal vesicles are somewhat smaller. These animals are age 
when there remarkable growth the male reproductive organs, and 
likely that comparison with age controls might have shown decrease 
the weight the adrenalectomized group. These experiments are 
accord with the clinical findings testicular and ovarian atrophy Addi- 
son’s disease (44). 


TABLE 


THE EFFECT ADRENAL INSUFFICIENCY THE WEIGHT THE MALE 
REPRODUCTIVE ORGANS 


Adrenalectomized Controls 
Final 

Weight Average Average Average Average 
in Weight Weight Weight Weight 
Grams Number Survival Prostate Testes, Number Prostate Testes, 

Animals in Days and Seminal | Epididymes | Animals | and Seminal | Epididymes 

Vesicles and Vasa Vesicles and Vasa 

in Grams in Grams in Grams in Grams 
30-35 1 3 0.026 0.209 1 0.025 0.235 
35-40 6 6 0.018 0.266 6 0.025 0.277 
40-45 7 8.3 0.025 0.447 3 0.029 0.302 
45-50 7 10.3 0.029 0.483 4 0.039 0.491 
50-55 3 ll 0.031 0.514 2 0.041 0.565 
55-60 3 12.3 0.042 0.684 2 0.042 0.670 
60-65 1 10 0.030 0.565 1 0.047 0.716 


Decreased Sex-Stimulating Power the Hypophysis Adrenalecto- 
mized Rats. have previously shown that the pituitary gland under- 
goes marked alterations adrenal insufficiency, and that the characteristic 
change striking diminution the number normal basophiles. 
seemed plausible, then, explain the gonadal atrophy and 
estrus secondary change the sex cells the hypophysis. Martin 
(64) found that the pituitary gland adrenalectomized rats shows 
diminished ovary-stimulating power. Del Castillo (70), the 
found decrease sex-stimulating capacity. have repeated these 
experiments. 

Healthy normal male rats weighing from 200 300 grams were bilat- 
erally adrenalectomized. While severe (average 6.5 days 
p.o.) they were sacrificed, and their pituitaries transplanted, one day for 
three days, into young females twenty-eight thirty days old. 
Littermate controls were transplanted the same time with pituitaries 
from unoperated rats the same age. Other littermate controls received 
treatment. They were all sacrificed the fifth day. The results are 
given Table The untreated controls had uteri and ovaries weighing 
average 0.074 grams, and none them had open vagina. Those 
transplanted with normal pituitaries averaged 0.226 grams, increase 
205 per cent, and all them had open vaginae. The weights checked 
Those rats transplanted with pituitaries from adrenalectomized 
animals averaged 0.162 grams, increase only 119 per Thus 
they had per cent decrease power hypertrophy uterus and ovaries 
immature rats. seen that here the weights vary considerably. 
some the pituitaries have apparently lost practically all their 
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Figure 8. Uteri and ovaries from three litter-mate rats, (A) untreated, (B) treated 
with three pituitary transplants from adrenalectomized rats, =e (C) treated with three 
pituitary transplants from normal rats. One-half natural size. 


sex-stimulating activity. Figure are photographs the reproductive 
organs one litter rats, illustrating this decrease gonad-stimulating 
power. The decrease involves capacity hypertrophy both uterus and 
ovaries determined weighing the organs separately number 
litters. Only per cent those rats transplanted with hypophyses from 
adrenalectomized rats underwent opening the vagina. These results 
confirm the work Martin and contradict that del Castillo. 


TABLE 


THE EFFECT THE FEMALE REPRODUCTIVE TRACT PITUITARY TRANSPLANTS 
FROM ADRENALECTOMIZED RATS 


Weight of | Variation in Increase in 
Number |Body Weight] Uterus and | Weight of Condition Weight of 
Animals in Grams Ovaries Uterus and | of Vagina | Uterus and 

in Grams Ovaries Ovaries 


Untreated controls... .. . 10 69.2 0.074 None open 


Normal pituitary trans- 
10 64.3 0.226 0.201 to 0.259} All open 205% 


Pituitary transplants 
from adrenalectomized 
10 65.6 0.162 0.108 to 0.214) 70% open 119% 


Pituitary Transplants Adrenalectomized Rats. Martin (64) reports 
that was able restore estrus number adrenalectomized rats 
injections theelin and gonad-stimulating hormone. have carried 
out experiments the effect pituitary transplants twelve bilaterally 
adrenalectomized immature females (average weight grams) and 
thirteen young males (average weight grams). equal number 
adrenalectomized animals the same weight served controls. Trans- 
plants were made daily, beginning the day following operation. 

The females (Table gave the same response that elicited pitu- 


TABLE 


EFFECT DAILY PITUITARY TRANSPLANTS FEMALE REPRODUCTIVE ORGANS 
ADRENALECTOMIZED RATS 


Pre-oper- Final Weight of | Variation 
Number |ative Body Survival |Uterus Weight Condition 
Animals Weight Weight in Days Ovaries | Uterus and | of Vagina 
Grams Grams Grams Ovaries 


Untreated controls. . 12 83 68.3 5.8 0.066 |0.044 to 0.082) None open 


Daily transplants... 12 84 70. 5.5 0.163 |0.077 to 0.260) 58% open 
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itary implants unoperated immature females. There was pronounced 
increase the weight uteri and ovaries. The combined weights aver- 
aged 0.066 grams the untreated controls, and 0.163 the treated animals. 
Ovaries weighed separately eight animals averaged 0.024 grams for the 


untreated and 0.073 for those receiving transplants. All those treated 
which survived six days longer and one which survived five days under- 
went opening the vagina and had normal estral smears. This 
per cent the group. Ovaries from these animals show the gross 
numerous bloody follicles. 

There such marked variation the weights the reproductive 
organs the males that broad are hazardous (Table 


TABLE 


EFFECT DAILY PITUITARY TRANSPLANTS MALE REPRODUCTIVE ORGANS 
ADRENALECTOMIZED RATS 


Weight Variation 


Pre- Final 2 Testes, in Weight Weight 
Number | operative Bod Survival | Prostate Testes, Prostate 
Animals Body Wei ht in Days and Prostate, | and Seminal 
Weight Seminal Seminal Vesicle 
Tract Vesicles 
Untreated controls. 93.6 5.2 0.26 2.545 0.144* 
Daily transplants... 13 95. 83 5.5 1.261 | 0.22 to 2.714 0.254* 


*This figure the average only the experimental animals, separate weighing 
the component parts the reproductive tract having been made the other 


appears, however, that the treated animals have very slightly heavier 
testes, and larger seminal vesicles and prostate glands. The dif- 
ference the testicular weights probably not significant. There 
definite hypertrophy the seminal vesicles and prostate, however, which 
confirmed histological study. Preliminary studies the 
testes seem indicate that adrenalectomized rats undergo slight atrophy 
the testes. did not, however, find the marked tubular degeneration 
which Novak (71) and Freed, Brownfield, and Evans (72) deseribed. 
noted significant difference the histological picture the testes 
treated and untreated animals. Freed, Brownfield, and Evans failed 
prevent changes with injections urine hormone. 
are present investigating more fully the changes the male repro- 
ductive tract adrenal insufficiency. 


Adrenal Cortical Hormone Therapy Hypophysectomized Rats. 
Four totally hypophysectomized rats, two males, two females, were treated 
for two weeks with adrenal cortical hormone sufficient doses maintain 
life and health adrenalectomized rats. autopsy gross nor micro- 
evidence any influence whatsoever upon the reproductive organs 
was apparent. Ovaries, uteri, and testes showed the same picture 
marked-atrophy that characterized these organs control animals which 
received cortical hormone. This confirmatory the work Atwell 
(55) and contradiction that (73), who found luteiniza- 
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tion the ovaries pituitary irradiated animals treated with cortical 
extract. 


SUMMARY 


The experimental and clinical literature concerning anatomical 
changes the adrenal glands hyper-pituitarism and hypo-pituitarism 
has been reviewed. The initial alterations the adrenal cortex hypo- 
rats was studied animals sacrificed varying periods 
after operation. The failure compensatory hypertrophy the adrenals 
hypophysectomized rats was confirmed animals). The pituitary find- 
ings one dog kept chronic adrenal insufficiency for long period was 
presented, together with discussion the pituitary pathology Addi- 
son’s disease and experimental the literature. 
Failure growth was demonstrated hypophysectomized rats and 
rats with adrenal insufficiency. The restoration growth adre- 
rats (5) treated with adrenal cortical hormone was confirmed. 
Temperature, weight, activity, and gonadal structure were studied hypo- 
rats (4) treated with the cortical hormone, and rats (3) 
receiving control injections. Study was made the temperature reaction 
following thirty injections normal saline, acid, and the cortical 
hormone, four hypophysectomized rats. The weight changes hypo- 
physectomized rats (5) deprived one adrenal gland were recorded. 
Temperature, weight, and general activity adrenalectomized rats 
receiving daily pituitary transplants were compared with equal number 
untreated adrenalectomized controls. The survival after adrenalectomy 
was studied totally (11) and incompletely (6) hypophysectomized 
rats. Weights gonads and secondary sex organs young adrenalecto- 
mized animals (27 females, males) were compared with normal controls. 
The sex-stimulating power pituitaries from adrenalectomized rats 
were studied transplants into ten immature females, litter-mates serving 
controls. The effect daily pituitary transplants the reproductive 
organs adrenalectomized females and males was ascertained 
comparison equal number untreated controls. From these ex- 
periments, the following conclusions may drawn. 


Both and experimentally, severe pituitary deficiency causes 
striking atrophy the adrenal cortex, which may restored normal 
animals substitution therapy. conversely results 
hyperplasia the adrenal cortex. Hypophysectomy destroys the 
the adrenal gland undergo compensatory hypertrophy one 
gland removed. Likewise, adrenal insufficiency results anatomical 
the hypophysis, the most characteristic which diminution 
the number the normal 

Both pituitary and adrenal deprivation cause stunting growth, 
inactivity, and lowered body temperature. Growth cannot restored 
hypophysectomized animals, activity increased, nor temperature raised 
potent extracts the adrenal cortical hormone. addition, 
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tomized animals may submitted unilateral adrenalectomy without 
affecting weight, general activity, health. Weight loss cannot checked 
adrenalectomized rats, nor growth stimulated transplants the 
pituitary gland, nor the subnormal temperature raised, general health 
improved, nor survival prolonged. The survival period after bilateral adre- 
nalectomy shortened preliminary hypophysectomy. 

both hypophysectomized and adrenalectomized animals there 
atrophy the reproductive system with marked alteration sex activity. 
The and atrophy the reproductive organs hypophysec- 
tomized animals not secondary manifestation the lack adrenal 
hormone, for administration the latter fails repair the ob- 
served changes the reproductive tract and restore sex functions. The 
sex changes adrenal insufficiency are, the other hand, probably 
ondarily dependent upon degenerative alterations the basophilic cells 
the anterior lobe the pituitary gland. The hypophyses 
tomized rats show decrease gonad-stimulating power. Pituitary trans- 
plants induce estrus adrenalectomized female rats, and not only prevent 
ovarian atrophy, but even stimulate excessive genital growth and prema- 
ture sexual maturity. Pituitary implants induce premature sexual ma- 
turity adrenalectomized immature female rats. 


We wish to make acknowledgment to Dr. Arthur Grollman for providing us with adrenal 
cortical hormone and for numerous valuable suggestions. 
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HYPOTHYROIDISM INDUCED COMPLETE REMOVAL THE 
NORMAL THYROID GLAND THE TREATMENT 
CHRONIC HEART 


HERRMAN BLUMGART DAVID 


From the Medical Research Laboratories the Beth Israel Hospital, and the 
Department Medicine, Harvard University Medical School 


BOSTON 


During the past months have treated patients with heart dis- 
ease inducing hypothyroidism through complete removal the normal 
(1) (2) (3) (4). This procedure has been employed 
decrease the demands the overburdened heart means the lowered 
rate hypothyroidism. The treatment one disease estab- 
lishing another not new therapeutic concept. The value such 
method treatment must determined weighing the degree im- 
provement the original disease against the disadvantages which result 
from the artificially induced condition. Studies the beneficial effects 
total ablation the thyroid heart disease have been reported elsewhere 
(1) (2) (3) (4). The purpose this communication our 
and laboratory studies the development, characteristics, and 
the myxedematous state following complete thyroidectomy 
these patients with various types congestive failure and angina pectoris. 
This opportunity for studying hypothyroidism was unique, since the obser- 
vations made these patients with hypothyroidism could evaluated 
frequent postoperative intervals reference the findings the same 
patients before total thyroidectomy. 


METHOD INDUCING HYPOTHYROIDISM 


order sure that hypothyroidism will persist, has been found 
necessary perform complete ablation the normal thyroid gland. the 
first two patients with chronic heart disease but with evidence thyroid 
toxicity who were operated our approximately nine-tenths the 
normal thyroid gland was removed. Although temporary significant de- 
creases the basal metabolic rate were effected this procedure, clinical 
evidences hypothyroidism did not develop, and the basal rates 
returned approximately the preoperative levels the end the 
postoperative month (1). Other investigators have also performed subtotal 
removal the normal thyroid gland patients with hyperthyroidism 
without producing manifestations hypothyroidism (5) (6) (7) (8) (9). 
That residual thyroid tissue does resume the function the normal gland 


*Address delivered before the American Society for the Study of Goiter, June 7, 1934, 
Cleveland, Ohio. 


tThe studies reported here represent the combined efforts our associates. 


+The expense these investigations was defrayed part the William Wellington 
Memorial Research Fund of Harvard University. 
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further evidenced the experimental work Halsted (10) and the 
infrequency development permanent myxedema following subtotal 
thyroidectomy patients with thyroid disease (11). have also found 
six patients that massive roentgen irradiation applied the normal thy- 
roid gland ineffective producing persistent lowering the basal 
metabolic rate (12). These observations have led believe that nothing 
short complete removal the thyroid gland the present time, 
insure the development persistent hypothyroidism. the patients who 
form the basis this report, total was performed,* and 
hypothyroid state has developed and persisted every instance. 


THE DEVELOPMENT THE HYPOTHYROID STATE 


have followed the development hypothyroidism after total thy- 
studying the lowering the basal metabolic rate, the appear- 
ance clinical signs and symptoms myxedema, and the increase the 
serum cholesterol concentration. These observations have been made simul- 
taneously frequent intervals during the first few postoperative months. 


Changes Basal Metabolic Rate. Studies the basal metabolic rate 
weekly intervals following total thyroidectomy revealed consistent and 
gradual decrease. the end the first postoperative week appreciable 
fall basal metabolism was usually observed. The metabolic rate reached 
its lowest values some time between the end the third week and the 
second month after operation. During the first month after operation the 
average rate decrease the basal metabolic rate practically the same 
that observed when thyroid medication suddenly omitted patients 
with spontaneous myxedema whom the basal metabolic rate had been 
maintained the standard normal level thyroid medication (13) (Fig. 
1). The lowest levels metabolic rate observed our patients were 
usually between minus and minus per cent. five our patients 
levels metabolism low minus minus per cent were observed 
after total thyroidectomy. Although such levels metabolism could not 
allowed persist because untoward symptoms myxedema, 
believed that they represent the approximate metabolic levels completely 
thyroprival individuals. This level approximately minus per cent 
accords with the lowest levels observed spontaneous myxedema and 
agreement with the concept Means (14) that the normal thyroid activity 
controls about per cent the requirements the human 
subject. 

During the second month after total thyroidectomy the basal metabolic 
rate usually did not show striking further decrease observed 
patients with marked spontaneous myxedema during the second month after 
omission thyroid medication Some the patients whose basal 
rates have persisted levels minus minus per cent 
have not developed untoward symptoms myxedema, although most pa- 


*These operations were performed Dr. David Berlin Dr. Charles Mixter. 
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tients have required small doses thyroid remain comfortable such 
levels. The fact that occasionally marked myxedema does not develop leads 
believe that even after extensive thyroidectomy performed 
our minute amounts functioning thyroid tissue may times 
remain situ aberrant positions. Those patients who may thus have 
minimal thyroid activity are particularly fortunate, that marked signs 
and symptoms myxedema not develop, and yet the basal 
rate persists levels minus minus per these levels 
metabolism the basal velocity blood flow slowed and the basal minute 
volume output the heart diminished, with our earlier find- 


ings (15) and with those others (16) studies patients with hypo- 
thyroidism. 


BASAL METABOLIC RATE 
Percent Deviation from Average Normal 


TIME WEEKS 


Figure 1. The average rate of decrease of basal metabolic rate following total ablation 
of the normal: thyroid gland as compared with average decrease following omission of thyroid 
therapy in spontaneous myxedema patients, whose basal metabolic rate had been brought to 
the standard normal level by thyroid medication. The curve for the spontaneous myxedema 
group is from Means and Lerman (13); the curve following total thyroidectomy is based on an 
analysis of our first fifty consecutive thyroidectomized patients. 


following total thyroidectomy, the untoward symptoms myxe- 
dema are almost always manifest when the basal rate decreases 
below minus per cent, the net reduction basal metabolism which can 
obtained the operation depends largely upon the preoperative basal 
metabolic level. Thus, the preoperative level minus per 
cent, the patient can experience further drop only per cent after 
total thyroidectomy before untoward symptoms intervene. Inasmuch 
the clinical improvement gained from total thyroidectomy depends 
upon the lowering the metabolic rate and accompanying reduction 
work, patients whom only moderate lowering basal 
rate can induced show less striking improvement. our experience 
have observed patients with angina pectoris and several entirely 


Total Thyroidectomy 
roidism 
-30 
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normal individuals who have had basal rates between minus 
and minus per cent without, however, the slightest clinical evidence 
hypothyroidism. Because the above considerations, are disinclined 
operate patients whose basal metabolic rates are below minus 
per cent (4). 


Clinical Signs and Symptoms Hypothyroidism. The first definite 
clinical signs and symptoms hypothyroidism generally appeared between 
the first and second months after operation. this time 
noted coldness the extremities, dryness the skin, and absence sweat- 
ing. Slowing the rate hair growth, slight pallor and mild myxe- 
dematous facies were also observed early. During the second sixth 
postoperative months approximately per cent our patients developed 
the further symptoms myxedema: puffiness the face extremities, 
irritability, fatigue and stiffness the extremities, and drowsiness; 
sionally tinnitus, numbness the fingers, swelling the tongue were 
present. The these symptoms myxedema 
usually necessitated small amounts thyroid medication. The onset 
untoward symptoms was often sudden, but usually did not for 
period weeks even months after the basal rate had remained 
low levels. Those cases who showed drop metabolism levels 
minus per cent lower developed untoward symptoms myxedema 
within few weeks after the onset such low levels. That there rather 
level metabolism below which the untoward symptoms myxe- 
dema develop not only evidenced our results but also those 
Thompson (17), who has shown that following treatment for 
goiter, metabolic levels minus minus per cent may persist for 
considerable period without the development signs and symptoms 
myxedema. Thompson observed two patients who did not develop myxe- 
dema, although their metabolism fell temporarily levels low minus 
and minus per cent. these patients the low levels metabolism 
persisted only for two three weeks. The absence development clin- 
ical symptoms myxdema such cases may explained the above 
observations that few weeks must usually elapse between the development 
low basal rate and clinical myxedema. 

The most frequent manifestation advanced myxedema first noted 
our patients after total thyroidectomy was mild, intermittent subeutaneous 
swelling, most obvious usually the eyelids, although generalized puffiness 
the face transient swelling the hands lower legs was frequently 
noted simultaneously. Several our patients first complained fatigue 
the muscles the extremities exertion. the fatigue was mild and 
thyroid medication was not instituted immediately, gradually disap- 
peared few patients spontaneously, while others progressed the 
point where thyroid medication was necessitated. Drowsiness appeared 
early only few patients occasionally the first complaint was irritability. 

Thyroid medication could administered control all the 
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untoward signs and symptoms myxedema and yet allow the basal meta- 
bolic rate remain levels minus minus per cent. this 
level metabolism the patients usually still note dryness the skin, sen- 
sitivity cold, lack perspiration, slowing the rate hair growth and, 
easy fatigability and ‘‘slowing down.’’ Although speech 
somewhat slowed, psychological tests have shown that mental acuity not 
impaired these patients whose myxedematous state controlled. Some 
our patients state that they are able think more clearly than before 
operation, due probably the fact that they compare their postoperative 
state with the torpor failure. Many our patients 
who not have untoward symptoms myxedema, either because they are 
with small doses thyroid because they never developed these 
symptoms, show mild myxedematous facies, perhaps recognizable because 
have been able observe the same patients few months previous the 
development hypothyroidism. 


Changes Serum Cholesterol. Following total thyroidectomy grad- 
ual, consistent increase serum cholesterol concentration oceurred which 
was accompanied during the first one two months decrease the 
basal rate (17). the serum cholesterol, well 
the decrease the rate, has been observed early the end 
the first postoperative week. These are the earliest laboratory changes 
indicative the development hypothyroidism which have observed. 
interesting note that Curtis and Barron, who have studied iodine metab- 
olism after total thyroidectomy (19), observed definite decreases the 
blood iodine and increases urinary iodine within the first few days fol- 
lowing total thyroidectomy. have observed, large group pa- 
tients, that although the basal metabolic rate reaches its approximately 
lowest level within the first two postoperative months the serum cholesterol 
continues during the following few months. Whereas, the un- 
toward symptoms myxedema might not develop until the basal 
rate had remained low level for some time, untoward symptoms were 
immediately manifest, almost without exception, when the serum cholesterol 
above 300 mg. per cent (18) (20). 

some eases the height the serum cholesterol concentration ac- 
with the findings more exactly than did the basal 
rate. Thus, few our patients who, after total thyroidectomy, showed 
marked clinical evidences myxedema, the basal rate was not 
decreased below minus per cent, possibly due the that the patients 
were unable relax sufficiently obtain the truly basal state. Such 
patients, however, usually had serum cholesterol values 300 mg. per cent 
higher. Thyroid small doses grains daily, Armour’s) 
caused reduction serum cholesterol. 

There seems rather general belief that myxedema and hyper- 
chelesterolemia predispose arteriosclerosis. There little evidence from 
observations man (21), however, support this belief. six our 
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patients who have had hypothyroidism and associated hypercholesterolemia 
for period over year, roentgenographical studies the blood vessels 
show apparent increased density. 


The Effectiveness Small Doses Thyroid Controlling the Hypo- 
thyroid Level. Thyroid treatment our patients has been 
direct attempt being made control the untoward symptoms myxedema 
and the same time maintain the basal metabolic rate the lowest prac- 
ticable level. This method thyroid therapy with emphasis dissipating 
the untoward symptoms rather than bringing the rate the 
standard normal level contrasted with the procedure employed 
treating patients with spontaneous myxedema. 

Thyroid medication control the untoward symptoms myxedema 
usually first prescribed between the second and sixth postoperative months. 
patients not develop untoward symptoms myxedema the end 
this period, there little likelihood that thyroid medication will ever 
required all but five patients our series who are more than six months 
postoperative require thyroid. Amounts thyroid varying between and 
grains daily (Armour’s) have been found sufficient free these patients 
with induced myxedema from distressing symptoms. these amounts 
thyroid the basal rates have remained levels between minus 
and minus per cent most rare have noted that 
even grain thyroid extract daily (Armour’s) may the basal 
rate the standard normal level. Such experiences indicate the 
importance proceeding with great caution the administration thy- 
whether given patient will require grain thyroid daily 
free him from the distressing symptoms myxedema must deter- 
mined trial. The most frequent optimal dose thyroid for our patients 
has been grain daily. 

The small dosage thyroid which sufficient maintain patient 
free from the untoward symptoms myxedema markedly less than the 
grains daily thyroid (Armour’s) which required maintain 
the metabolism myxedematous patients the standard normal level 
(17). This principle minimal thyroid dosage control the distressing 
symptoms myxedema and still allow the metabolism remain levels 
minus minus per cent may likewise applied the treatment 
patients with spontaneous myxedema who develop anginal attacks 
congestive heart failure when the basal rate brought normal 
thyroid medication. 


DISCUSSION 


have outlined above the development, characteristics and control 
the hypothyroid state induced total ablation the normal thyroid 
gland, with special reference the signs and symptoms hypothyroidism, 
the basal rate and the serum cholesterol. The method thyroid 
medication has been described whereby the hypothyroid level, after total 
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thyroidectomy, may controlled that patients with heart disease may 
free from the distressing symptoms myxedema and yet gain the benefits 
afforded reduction the work the heart. addition the mani- 
festations hypothyroidism reported above which are present basal 
level minus minus per cent, have also observed the 
development mild anemia and lowering the free acid 
the secretion. clinical symptoms have been associated with 
these changes. this controlled level metabolism have also noted 
changes tracings and heart size 
mild hypothyroidism. These changes were not accompanied decreased 
functional myocardial the contrary, these patients with chronic 
heart disease have shown improvement the face such changes. Kidney 
function and tolerance are not diminished these patients. 


brief, hypothyroidism induced total ablation the normal 
thyroid gland, and the level the hypothyroid state thus induced can 
controlled, that the patients remain comfortable and yet gain the benefits 
afforded reduction work. Under these conditions reduced 
metabolism the relief which has been afforded many patients with 
heart disease has been definite. The symptoms which characterize the level 
hypothyroidism maintained these patients after operation are slight 
and, the opinion our patients, insignificant comparison with the 
benefits derived. 


SUMMARY AND CONCLUSIONS 


Clinical and laboratory studies the development, 
and control the myxedematous state following complete thyroidectomy 
patients with various types congestive failure and angina pectoris are 

The necessity removing every vestige the normal thyroid 
order insure the development persistent hypothyroidism pointed 
out. 

After thyroidectomy, the basal metabolic rate usually 
showed appreciable lowering the end the first postoperative week 
and reached its lowest values some time between the end the third and 
ninth week after operation. 

the reduced levels metabolism after operation, work 
lessened according measurements the velocity blood flow and 
minute volume output the heart. 

The first definite clinical signs and symptoms hypothyroidism 
generally appeared between the first and second months after operation and 
usually did not until after the basal rate had remained low 
for weeks even months. 

Following total thyroidectomy gradual, consistent increase 
serum cholesterol concentration which was accompanied during 
the first one two months decrease the basal rate. Where- 
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the basal rate reached its approximately lowest level within 
the first two postoperative months, the serum cholesterol concentration 
tinued during the following few months. 

Although the discomforting symptoms myxedema frequently 
did not develop until the basal rate had remained low level for 
some time, untoward symptoms were immediately manifest, almost without 
exception, when the serum cholesterol increased above 300 mg. per cent. 

some the height the serum cholesterol concentration 
accorded with the clinical findings more exactly than did the basal meta- 
bolic rate. 

Thyroid treatment our patients has been symptomatic, direct 
attempt being made control the untoward symptoms myxedema and 
the same time maintain the basal metabolie rate the lowest 
level. Amounts thyroid varying between and grains daily 
(Armour’s) have been found sufficient free these patients with induced 
myxedema from distressing symptoms. One-quarter grain daily was the 
usual dose. 

10. The principle minimal thyroid dosage control the distressing 
symptoms myxedema and still allow the metabolism remain levels 
minus per cent may likewise applied the treatment 
patients with spontaneous myxedema who develop anginal attacks 


gestive heart failure when the basal metabolic rate brought normal 
thyroid medication. 
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SIMULATION PROGRESSIVE MUSCULAR ATROPHY 
EXOPHTHALMIC GOITER 


AYER, M.D., MEANS, M.D., LERMAN, M.D. 


From the Neurological Service and Thyroid Clinic the Massachusetts 
General Hospital 


BOSTON 


That myasthenia, sometimes severe, may part the picture 
exophthalmie goiter, has long been known. That marked muscular atrophy 
may also occur less widely recognized. 

For some years have been interested localized atrophies 
seen certain our patients, usually the temporal thenar 
regions, but was not until two years ago that encountered picture 
simulating that progressive muscular atrophy, subsequently proved 
due exophthalmie goiter. 

The patient question, Polander 48, entered the Neurological 
Service the Massachusetts General Hospital (Hospital Number 321056) 
May 1932, when preliminary diagnosis was made one (J. 
A.) atrophy associated with systemic 

The story was that progressive weakness and wasting, together with 
marked muscular twitchings, all which had begun after seven 
weeks before. There had been coincident weight loss pounds. There 
had been also slight dyspnoea, but this was less prominent the patient’s 
mind than the weakness, especially his legs. His appetite had been fair; 
his bowels regular. There had been sweating diarrhoea. 
The past and family histories were non-contributory. 

Physical examination showed him very emaciated, with marked 
atrophy the muscles his face and temples. Indeed, all the muscles 
the body showed definite wasting, with generalized fibrillary twitching. 
There was well-marked loss power and tone muscles, but sensory 
changes abnormal reflexes. 

His eyes were somewhat prominent and staring, and showed lid lag. 
There was some tremor the extended fingers and very slight fullness 
the thyroid with faint bruit. There was moderate tachyeardia. These find- 
ings led determination the basal rate, which our surprise 
turned out plus per cent. 

The other physical and laboratory findings, the spinal fluid. 
were not remarkable. 

The patient was given iodine the customary dosage for toxie goiter 
and, shown Figure made response that condition. 

Believing that had two diseases, for one only there 
successful treatment, had subtotal thyroidectomy performed May 
23, 1932. made uneventful and have followed him 
fully ever 
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Figure Chart showing behavior basal metabolism, pulse and weight. admin- 
istration is shown in heavy black at bottom of chart, operation by the arrow. There is a 


prompt response to iodine in the beginning, and nearly two years after operation the metab- 
olism is normal, off iodine. 


The remarkable thing about the follow-up that the operation seem- 
ingly cured, not only his goiter, but his atrophy 
well. His filled out with surprising promptness, and two weeks 
after operation muscular twitching, which had lessened under iodine, had 


almost ceased. Muscular strength returned along with the disappearance 
the symptoms. 


DISCUSSION 


were not dealing with two coincident diseases, but that the whole picture 
was the result thyrotoxicosis. The etiological factor responsible for the 
thyroid overactivity, now believe, was responsible for the muscular 
atrophy, which this patient was conspicuous dominate the 
picture. 

These morbid changes the muscles have been discussed Askanazy 
(1) exhaustive study four patients with hyperthyroidism, who 
autopsy. found diffuse process all striated muscles, includ- 
ing the extrinsic muscles the eyeball, consisting degenerative atrophy 
muscle cells, fatty infiltration, loss striation and uniform appearance, 
vacuolization and proliferation, and degeneration nuclei. and 
smooth found, was not involved this process. Not all muscle 
groups were equally involved, nor were the same muscles involved differ- 
ent patients. This fits with our own observation temporal muscle 
atrophy mentioned the beginning this paper. may the temporal 
muscles that chiefly suffer one the thenar interossei another, 
oceasionally all great muscle groups, the present case. One tempted 
believe that even exophthalmos may attributed this same general 


process, the muscular balance the eyeball being upset the degenerative 
lesions the recti. 
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The precise clinical classification the muscle picture the present 
ease difficult. generalized atrophy and fibrillary twitchings were 
more marked and more widespread than one usually sees progres- 
sive muscular atrophy, which the wasting usually begins the hands and 
spreads slowly upward, ending bulbar palsy. this man had 
rapidly progressive, universal muscle atrophy, with the exception the 
tongue and muscles deglutition, which were unaffected. Also the reaction 
his affected muscles Faradism was prompt, unlike the electrical excita- 
bility muscles progressive muscular atrophy. Although the 
spinal fluid findings progressive muscular atrophy are conceded 
normal, might reasonably expect, such acute case this one, 
due spinal pathology, some evidence the spinal fluid; but the 
fluid was quite negative—3 lymphocytes and milligrams per cent protein, 
giving evidence against inflammatory lesion the spinal 

Progressive muscular dystrophies, supposedly disorders 
present variety clinical syndromes, but for the most part are more 
slowly progressive than the progressive muscular atrophies neurologic 
origin. Usually they show selective quality, the axial muscle groups being 
earliest affected. The age onset typically much younger than our 
patient. For neurological diagnosis, therefore, are forced admit that 
our patient does not fit clinically recognizable entities and must fall 
back terms: rapidly progressive, generalized progressive 
muscular atrophy with generalized twitchings, associated with obvious 
thyrotoxicosis. 

The case becomes interest the present time, particularly 
view the recent work Shorr, Richardson and Wolff (2). These investi- 
gators, studying the nature the muscular weakness Graves’ disease, 
found certain biochemical similarities progressive muscular dystrophy. 
Creatinuria common both conditions and both, their 
observations, the ability retain ingested creatine (presumably phos- 
phocreatin) markedly diminished. They concluded that the processes 
maintaining the integrity the phosphocreatin mechanism thyrotoxi- 
are overtaxed the presence persistently high metabolism and that 
weakness Graves’ disease the result reparable im- 
pairment the phosphocreatin mechanism, and the nature acute 
muscular dystrophy, similar many respects the disturbance pro- 
gressive dystrophy.’’ have observations creatine output 
our but its clinical features seem exemplify completely the 
contentions Shorr, Richardson and Wolff merit record. 

have searched the literature for case reports similar type. 
Sattler, who reviewed the literature 1908, refers several case 
reports muscular atrophy associated with hyperthyroidism. However, 
most instances, the atrophy was either localized associated with 
changes. Only two perhaps three the patients referred 
had generalized atrophy the type reported here. Since Sattler’s 
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review, another case has been reported Sterling (4). His patient had 
typical Graves’ disease with generalized muscle atrophy, but fibrillary 
twitchings. Unfortunately, mention made the report what hap- 
pened the muscles when the thyrotoxicosis was ameliorated. 


SUMMARY 


The reported man who initially presented simultane- 
ously the pictures progressive muscular atrophy and goiter. 

Following sub-total conditions normalized regards 
both manifestations. The wasted filled out and strength 
returned. 
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NEW PROCEDURE FOR THE DEMONSTRATION ESTRIN 
THE BLOOD WOMEN* 


FLUHMANN, M.D. 


From the Department Obstetrics and Gynecology 
Stanford University School Medicine 


SAN FRANCISCO 


The pioneer work Frank and Loewe, Siebke, Mazer, and 
others demonstrating the presence the ovarian follicular hormone the 
blood women different stages the menstrual has directed atten- 
tion the possibilities adapting sueh procedures the study abnor- 
mal menstrual conditions. The relatively large amounts blood required, 
the necessary and laborious extraction the blood, and the yield insuffi- 
cient material inject more than one test animal are, however, disadvan- 
tages the present technique which for more efficient and less 
plicated procedure. The purpose this report present the results 
attempt develop simpler method for the determination the pres- 
estrint the blood, which may adapted quantitative well 
qualitative studies. 

The Allen-Doisy test for estrin based the stimulation the 
atrophied vaginal mucosa mice rats develop into cornified 
squamous epithelium, readily demonstrable the use smears. The 
procedure employed this study dependent the demon- 
stration certain changes the vaginal mucosa recently spayed mice 
which precede cornification, the most important which the formation 
tall, columnar secreting mucus This transformation 
has been long recognized, and was formerly thought effect 
luteum hormone. was found during pregnaney and 
the rat (Long and Evans the vagina 
immature mice used for the Aschheim-Zondek test when the ovaries the 
test animal contain only luteinized structures (Wiesner [2], Fluhmann 
and also after the administration extracts the 
placenta the anterior hypophysis (Wiesner [2], Evans and Simpson 
and has been produced experimentally the injection 
the corpus luteum immature mice Wiesner and Patel (5), rats 
Hisaw, al. (6), spayed mice Clauberg (7), and guinea-pigs 
and mice Harris and Newman (8). Courrier (9) produced such changes 
immature mice the injection fluid, while 1930 was 
shown Fluhmann (10) that the vagina the adult 


*Supported in part by a grant from the Rockefeller Fluid Research Fund of Stanford Uni- 
versity School of Medicine. The test animals were kindly donated by Dr. C. H. Danforth of 
the Department of Anatomy. 


+The term “estrin” is used throughout this study as a generic name for estrogenic hor- 
mones occurring in the blood of women. It is now known that several compounds have this 
property, and it is by no means certain that “theelin” is the only one found in the circulation 
of normal individuals. 


705 


706 ESTRIN BLOOD 


spayed mouse could readily induced the administration blood 
serum from both men and women and that could not considered 
reliable test for the presence progestin. The work Robson (11), Rob- 
son and Wiesner (12), and Meyer and Allen (13, 14) has since demon- 
strated conclusively that mucification effect estrin, and that the 
production this change corpus luteum extracts due the presence 
small amounts estrin these preparations. 


TECHNIQUE 


The blood obtained venapuncture and immediately placed 
test-tube for transmission the laboratory. From are taken 
each time, according the amount required. The clear serum secured 
and the cells are kept sterile, the 
serum may left the ice-box for days and even weeks without losing 
its potency. 

The animals used are adult female mice, which have been spayed 
days prior the day the test begun. This important, for the period 
castration shorter the vaginal mucosa may show unusual changes 
difficult interpretation the end the test, while longer the 
mice are not sensitive the action estrin. may possible 
estrin some days before they are used, but this method has not been resorted 
to. The usual procedure has been bilateral oophorectomy the 
mice Tuesday and begin all tests the same day the following 
week. 

total 4.5 blood-serum given each mouse, and the test 
completed hours.* The serum administered the 
back, and the site each injection varied much possible facilitate 
absorption. Three injections 0.5 are given daily, 8:00 a.m., noon, 
and 5:00 p.m., for three consecutive days. the fourth morning the 
animal sacrificed and the vagina carefully dissected free. This 
simple procedure and accomplished making long incision the 
abdominal wall and separating the symphysis pubis. many 
autopsies may done half hour. The vagina fixed formalin, 
mounted paraffin, and transverse sections are made different levels 
and stained with hematoxylin-eosin. 


the preliminary report this work (Fluhmann [15]) differen- 
tiation was made the intensity the changes elicited the mouse 


vagina, but this has been very unsatisfactory. has now been found pos- 
sible six reactions, follows: 


*An attempt now being made shorten this period hours, and has already 
been shown that mucification may be readily induced in that time. On the basis of some unpub- 
lished observations it seems that the intensity of estrin effects does not depend altogether on 
the total amount hormone injected but also the concentration maintained the test 


animal. It thus may be possible to intensify the reactions elicited by giving the test animal 6 
injections 0.75 cc. two days. 
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Reaction Atrophy the vagina. Mucosa shows two layers low 
epithelium. leucocyte. (Figure 1.) 


Figure 1. Negative reaction. Vaginal wall of a mouse spayed 9 days before. 


Reaction Vaginal mucosa shows two layers, basal low euboidal 
epithelium and superficial tall columnar few leucocytes. 
(Figure 2.) 


4 


Figure 2. Early development of mucified cells in the vaginal wall of a spayed mouse. 


Reaction superficial cells are high, begin show stratification, 
and secrete mucus. There well-marked increase leucocytes which 
may also found the lumen the vagina. (Figure 3.) 

Reaction The epithelium the vaginal mucosa composed 
several layers, and the cells the surface are the mucified variety. 
characteristic feature often observed folding-in the mucosa, type 
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Figure 3. Reaction 2. Mucification well developed, and leucocytes appear. 


festooning, which evidence the rapid growth. The mucosa in- 


vaded large numbers leucocytes which also the lumen along 
with epithelial debris. (Figure 4.) 


Figure 4. Reaction 3. The epithelium is composed of several layers, mucification is more 
marked, and there extensive invasion with leucocytes. 


the lower resembling the basal cells squamous epithelium while those 
the surface are still the tall mucified variety. marked early 
may observed between the stratified epithelium and the 
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mucified cells. have disappeared are present small num- 
bers. (Figure 5.) 


Figure 5. Reaction 4. Marked stratification of the epithelium with mucified cells at the 
surface, and few or no leucocytes are present. 


Reaction The vagina now lined fully developed squamous 
epithelium with cornified cells the surface. There are leucocytes. 

all biological procedures, individual mice vary greatly their 
responses the same dosage. The accuracy the test thus depends 
using many animals possible for each specimen. this work two 
three mice has been the minimum employed for each test. After the 
response for each mouse has been estimated, the numbers are added and 
then divided the number mice used order give the reaction. 
For three mice are used for test and reactions and are 
observed, the reaction elicited that specimen would given 2.3. 


CONTROL TESTS 


order determine the sensitivity this test series mice 
were injected with known amounts theelin. these, were given 
aqueous solutions, while the balance received various dilutions the same 
but made with horse-serum. The injections were given the 
same manner those for the tests with human blood, and the total amount 
horse-serum used was 4.5 ee. all 

The results are given Table The dilution ‘‘C’’ was 
representing one mouse unit since mice receiving this preparation 
developed full the vagina. The average reaction for each 
group was determined and this figure gradually diminished the amount 
theelin decreased. For instance, one mouse unit gave reaction 4.5, 
mouse unit 2.7, and mouse unit 1.4. Six mice injected 
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TABLE 
5.0 4.5 4.0 |¢2.7 2.0 1.4 1.1 0.7 


with untreated horse-serum gave slight response, suggesting that con- 
tained very slight traces some estrogenic substance. 

The mice have shown great variability their responses each 
dilution the theelin, and occasional instances was possible elicit 
even 3-plus reactions with mouse unit. This the 
usual experience with bidlogical tests and points the importance 
injecting many mice possible. The results given the table also 
demonstrate that the probable error greater the amount estrogenic 
hormone present decreases. 


HUMAN SERA 


Over 200 tests have now been conducted study the estrin content 
the blood women under various conditions. Figure are given the 


Figure 6. 


Results obtained from the examination for the presence estrin speci- 
mens blood from patients. 


results obtained from the examination specimens from patients. 
The majority these individuals were under treatment for gynecologic 
ailments, but gave normal menstrual history. The findings are listed 
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according the day the menstrual which the specimen was 
obtained. correction has been made for variations the length the 
different cycles, but far could determined they varied only between 
and days. number tests made two three days before begin- 
ning the flow women with over days length have been 
recorded the 28th day. 

has been possible demonstrate the presence estrin the blood 
women all phases the menstrual but difference has been 
noted the present various times. The has been 
divided into periods days and the average intensity the tests 
for each these has been determined. The resulting curve has been super- 
imposed the diagram, and seen that the greatest concentration 
estrin the middle the and the early part the second 
half, secondary rise took place the time menstruation, and drop 
the amount estrin present was noted just before and just after 
menstruation. 

Since such composite curve may open objection, seemed 
importance examine several specimens from the same individual. Four 
five specimens obtained weekly intervals from the same patient have 
been tested instances. nine the results corresponded those 
noted above, namely, the peak estrin concentration occurred during the 
middle the interval. one small amounts estrin were present 
all times, and slight rise oceurred the 25th day 26-day 
interest was one patient who gave 3-plus reaction the 16th day 
then had uterine bleeding from the 17th the 22nd day, gave 
minimal reaction the 23rd day, and had what was considered her 
normal menses what would have been the 24th day. 


DISCUSSION 


the basis the results obtained this study, this has 
been adopted the Stanford Gynecological Laboratory means deter- 
mining the presence estrin the blood women. The method now 
used part the examination patients with various 
conditions, but must emphasized that several tests should made 
various intervals all individual The small amount serum 
required renders this readily feasible. also may pointed out that one 
specimen ec. blood may yield enough serum inject four mice for 
the estrin test and still leave sufficient amount two immature 
mice for the purpose determining the presence unduly large amounts 
(Fluhmann [3, 16]). 


The maximal concentration the blood women during the 
course the menstrual cycle has been observed this study 
about one week sooner than previously reported (Frank and Goldberger 
[17], Siebke [18], Mazer and Goldstein [19], and others), and time 
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when the Frank-Goldberger tests have usually been found negative. 
difficult present reconcile these results, but there are number im- 
portant observations which point the probable correctness the blood- 
estrin curve given this report. (1) Although the exact time relation 
ovulation the peak estrin production cannot accurately determined 
now, they are apparently closely associated. This observation keeping 
with the ovulation the time estrus, which the climax 
estrin effects, the lower animals. (2) The intensity spontaneous 
contractions excised human fallopian tubes apparently follows 
that the estrin curve, since Snyder and Seckinger (2) found the great- 
est activity the midde the interval. (3) The daily excretion estrin 
the urine during the menstrual cycle reached maximum from 
days before the onset menstruation most the women studied 
Siebke (21). This would seem correspond the time when maximal 
has been noted the blood. (4) The studies Allen, al. 
(22) the estrin content human ovarian tissues gave results which are 
definitely related the blood findings this paper. They obtained high 
vields the hormone from recent corpora lutea removed the 13th the 
17th days the menstrual and there was considerable decrease 
amount the 20th the 22nd day. Although the amount hormone 
present the ovary not necessarily true index the total produced 
that organ, the concomitant results are least very suggestive. 

The the concentration estrin the blood the time 
menstruation also for explanation, not probable that this 
due actual renewed production the hormone. possible, how- 
ever, that appears because release into the the large 
amounts which Frank and Goldberger (23) have shown accumulate the 
endometrium during the course the menstrual 


SUMMARY 


The technique biological test for the demonstration estrin 
the blood has been The test depends the injection small 
amounts untreated serum into spayed mice. positive result indi- 
eated the production the vaginal mucosa. The 
method may applied quantitative studies, provided sufficient number 
test animals are employed. 

The examination specimens blood obtained from women 
different stages the menstrual cycle shows that this series the maximal 
estrin was reached during the middle the interval, 
secondary rise the time the flow, and was diminished just 
before and just after menstruation. 

(My thanks are due to Dr. P. E. Hoffmann and other members of the Department for their 


interest in obtaining the specimens of blood used in this study, as well as to Mr. John J. Kan 
and Mr. Pierre Lass@gues for their technical assistance.) 
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PRODUCTION OVULATION GONADOTROPHIC EXTRACTS* 


Zoological Laboratory, University Wisconsin 
MADISON 


The luteinizing and follicular-stimulating fractions anterior pitu- 
itary extracts have rarely been utilized the ovulation studies which have 
been made. Furthermore, few studies have been made immature female 
animals which the normal activity the animal’s own 

was pointed out Hertz and Hisaw (1934) that ovulation 
per the juvenile rabbits which they administered 
ously, first follicular-stimulating and then luteinizing extract, each over 
three-day period. Ovulation did not young rabbits treated with 
unfractionated pituitary extracts, purified follicular-stimulating extracts, 
luteinizing extracts alone. 

working with beef pituitaries Evans and associates (1933) reported 
the failure produce ovulation immature female rats injections 
erude extracts, but when their preparations were subjected further puri- 
fication ovulation was produced their administration. has seemed not 
unlikely the author that further purification the crude extracts, 
Evans and co-workers removed portion the luteinizing which 
initially prevented ovulation entrapping the ova corpora lutea 
atretica. 

Casida and Hellbaum (1934) suggested that the production ovula- 
tion the immature rat may depend upon proper follicular- 
stimulating and luteinizing activities and too much the latter etfee- 
tive the ova are entrapped rapid luteinization. The experiments which 
will reported here have been planned test further the above sugges- 
tion and also determine what might possible mechanism whereby 
ovulation effected the normal mature female. 

The hormone for this work were four types pituitary 
extracts, namely, unfractionated, purified follicular-stimulating, partially 
purified follicular-stimulating, and luteinizing, prepared the method 
Fevold, al. (1933) and also gelding anterior pituitary powder whose 
properties were described Hellbaum (1933). The ovulat- 
ing properties these preparations alone and some them combina- 
tion were tested female rats, days age the beginning treat- 
ment, and juvenile female rabbits ranging weight from 1000 
1400 gm. The occurrence ovulation was determined the presence 
tubal ova histological sections the fallopian tubes the rat and the 


*Aided by grant from National Research Council, Committee on Problems of Sex, ad ii- 
stered Dr. Hisaw. 


Research Council Fellow the Biological Sciences. 
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presence macroscopically visible ovulation points the surface the 
ovary the rabbit, ovulation the latter condition having been confirmed 
initially recovery tubal ova upon irrigation the tubes. 


EXPERIMENTAL PRODUCTION OVULATION IMMATURE FEMALE RATS 


was noted previously (Casida and Hellbaum, 1934) that unfrac- 
tionated extracts some batches horse pituitary would produce ovula- 
tion the immature rat, whereas, extracts other batches caused enclosure 
the eggs within the corpora lutea. Inasmuch Hellbaum (1933) 
pointed out that horse pituitary preparation appeared produce 
greater follicular stimulation compared luteinization than similar 
preparation sheep pituitary was decided test the various types 
extracts sheep pituitary for their ability produce ovulation. These 
rats were injected subeutaneously, twice daily for five days, and killed 
the sixth day. The ovaries were weighed and histological preparations 
the ovaries and tubes made for determinations the number corpora 
lutea and tubal ova. 

One group seven rats was injected with unfractionated extract, 
second group seven with partially purified follicular-stimulator, and 
third group eight with purified follicular-stimulating preparation 
The ovaries all rats were stimulated shown either 


TABLE 
PRODUCTION OVULATION THE IMMATURE FEMALE RAT WITH EXTRACTS 
SHEEP ANTERIOR PITUITARY. 


Ovarian 
Rat Number Extract Weight, Number 


w 


Extract Unfractionated extract. 
Extract 2. Partially purified follicular stimulating extract. 
Extract 3. Purified follicular stimulating extract. 


inereased size and number large follicles the corpora 
lutea. 

ova were found the fallopian tubes the rats receiving the 
unfractionated extract, although the number corpora lutea ranged from 
nine more than thirty. Ova various stages degeneration could 


Number 
Tubal 
Mgm. Ova 
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seen entrapped many the corpora lutea, seemingly result very 
rapid luteinization. When considerable part the luteinizer had been 
removed was the case with the partially purified follicular-stimulating 
extract which was administered group seven rats, ova were 
found the tubes five the animals. The number corpora lutea 
each the individuals was small and would appear that the majority 
these corpora were ovulation and not corpora lutea The third 
group received extract that produced only follicles when administered 
over five-day period and showed tubal ova. These data suggest that 
amount the luteinizing substance necessary for ovulation and 
that can present large enough amounts prevent ovulation too 
rapid luteinization, thus entrapping the ova. this true, should 
possible produce the conditions noted the ovaries the rats treated 
with the various sheep pituitary extracts giving combinations follicu- 
lar-stimulating and luteinizing preparations. 


Inasmuch the luteinizing preparation was powder form and not 
readily soluble water, seemed well use follicular-stimulating prepa- 
ration which was similar form that the hormone availability might 
more nearly comparable. Several individual gelding pituitaries were ob- 
tained and powder preparations made them. These were tested sepa- 
rately 22-day-old rats and the ones selected that apparently had the least 
luteinizing effect the ovaries. Table shows the results twice-daily 
injections for period three days aqueous suspensions the gelding 
pituitary powder alone and combination with the sheep luteinizing 
powder. 

Two strains rats were available for this experiment and first 
animals from both strains were used without suspecting that they were 
showing difference the ovarian reaction. Histological observations 
early stage the experiment indicated that the two strains rats, 
strain often showed the presence corpora lutea and tubal ova, whereas, 
animals from strain similarly treated, seemed show only follicles and 
tubal ova. Altogether animals from strain and animals from 
strain were treated and the number corpora and tubal ova determined. 
Nine the rats strain showed the presence both corpora lutea 
and tubal ova and another showed more than corpora lutea but tubal 
ova. From ova were found the tubes the rats that had ovulated 
and the ovaries from which these eggs varied weight from 
mgm. the rats strain none showed tubal ova and only one 
animal was luteinization detected the ovaries. that case two rather 
atypical luteal bodies were noted the medullary region the ovary. 


There evidence why the two strains rats should react dif- 
ferently. might suggested, however, that the animals’ own pituitaries 
were secreting more luteinizing principle strain than strain 
that animals the former strain were more sensitive the small amount 
luteinizing activity exhibited the pituitary powder. Would possi- 
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TABLE 


PRODUCTION OVULATION THE IMMATURE FEMALE RAT WITH GELDING 
ANTERIOR PITUITARY POWDER ALONE AND COMBINATION 
WITH LUTEINIZING POWDER. 


Strain A Strain B 
Ovarian 7 Number Ovarian Number 
Rat Dose, Mr Number Rat Dose, he Number 

1 3 GAP 18 6 6 1 6 GAP 31 0 0 
2 4 GAP 15 5 4 2 6 GAP 27 0 0 
3 5 GAP 16 5 5 3 6 GAP 21 0 0 
4 5 GAP 27 ll ll 4 6 GAP 16 0 0 
5 5 GAP 13 0 0 5 7 GAP 28 0 0 
6 5 GAP 16 0 0 6 7 GAP 36 0 0 
7 5 GAP 10 0 0 7 7 GAP 32 0 0 
8 6 GAP 19 0 0 8 7 GAP 39 0 0 
9 6 GAP 36 30 22 9 7 GAP 32 0 0 
10 6 GAP 42 28 16 10 7 GAP 42 2? 0 
12 7 GAP 47 30+ 0 12 7 GAP 27 0 0 
13 7 GAP 47 30+ 21 13 7 GAP 34 0 0 
14 15 GAP 47 0 0 14 7 GAP 28 0 0 
15 15 GAP 92 Many 6 15 15 GAP 43 0 0 
— — ——|— — —— 16 15 GAP 47 0 0 

16 6 GAP+ = 

18 2 66 Many 0 18 46 30+ 0 
19 ze 14 7 0 19 4 18 6 6 
20 7 GAP+ 83 Many 0 20 os 27 17 11 
22 LP 21 a 39 24 13 
21 ca 62 Many 0 22 3 16 5 4 
23 6 GAP+ 40 Many 0 

24 a 60 Many 0 
25 si 38 Many 0 
26 = 50 Many 3 
27 24 Many 0 
28 = 54 Many 0 


GAP=Gelding anterior pituitary powder. 


LP=Luteinizing powder (22 mgm. equalling 1 gm. equivalent of acetone desiccated sheep 
pituitary powder). 


ble inject large quantities luteinizing together with the 
gelding pituitary powder and inhibit ovulation strain where ovulation 
per cent the animals when treated with the gelding pitu- 
itary powder alone? This was done with rats which were injected 
above with mgm. luteinizing powder addition the dosage 
gelding pituitary powder. The weights the ovaries from these rats 
ranged from mgm. and none them had tubal ova, although there 
were corpora lutea present all cases. Retained degenerate ova could 
seen many the corpora. 

Inasmuch strain gave follicular stimulation almost exclusively 
when injected with gelding pituitary powder alone, was thought pertinent 
attempt the production ovulation these animals the addition 
small amounts luteinizing powder. Two mgm. luteinizing powder 
were used animals and these ovulated. The ovaries one rat 
contained more than corpora but ova were the tubes; yet another 
animal only follicular stimulation was produced. When the dosage 
luteinizing powder was increased mgm., only one rat six ovulated 
with three tubal ova and many corpora present. 
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From the foregoing experiments seems that certain amount the 
luteinizing fraction necessary for ovulation. the amount increased, 
however, point reached where corpora lutea atretica are produced with 
the entrapment ova. 


EXPERIMENTAL PRODUCTION OVULATION IMMATURE RABBITS 


Inasmuch Hertz and Hisaw (1934) had already pointed out the 
inability unfractionated sheep pituitary extracts follicular-stimulating 
extracts alone produce ovulation the juvenile rabbit, the attempt was 
now made produce this reaction injecting partially purified follicu- 
lar-stimulating extract from sheep pituitary. Seven juvenile female rabbits 
ranging weight from 1000 1400 gm. were treated with gram equiva- 
lent acetone sheep pituitary powder, injections being made 
twice daily for five days and laparotomies for observation the ovaries 
made the sixth day. Five the seven rabbits showed one seven 
ovulation points. 


Intravenous injection adequate doses pregnancy urine and ante- 
rior pituitary preparations has proven highly efficient the many 
workers for the production ovulation the mature oestrous rabbit. 
Apparently should possible bring about ovulation consistently 
juvenile rabbits producing follicular development with follicular- 
stimulating preparation and then giving intravenous injection lutein- 
izing extract. Large follicular ovaries were produced eight rabbits 
subeutaneous injection three-fourths gram equivalent horse pitu- 
itary follicular-stimulator over period four and one-half days. the 
end that time intravenous injections were made from mgm. 
luteinizing powder which had been dissolved weak aqueous sodium 
bicarbonate solution. Forty-eight hours later laparotomies were performed 
and the ovaries examined. All eight these rabbits had ovulated shown 
the presence each six approximately forty ovulation points. 
Supplying large amounts luteinizing substance presumably readily 
available form after many large follicles had been produced the ovary 


seemed, therefore, highly effective the production ovulation 
the juvenile rabbit. 


DISCUSSION 


the foreging experiments has been pointed out that both imma- 
ture female rats and rabbits the purified follicular-stimulating extract alone 
produced large follicles the ovary but did not bring about ovulation. 
When small amounts the luteinizing substance were the extract, and 
consequently present during ovarian development, ovulation occurred 
many animals but the its may probably depend 
upon the relative balance the follicular-stimulating and luteinizing activ- 
ities. Such seemed the case both rats and rabbits. The most effi- 
cient method producing ovulation the immature rabbit seemed 
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first growing the follicles means follicular-stimulating extract and 
abruptly following that treatment making large quantity the lutein- 
izing substance readily available the follicles. the case both rats 
and rabbits, the presence large amounts luteinizing substance during 
the course ovarian development resulted the formation corpora 
lutea atretica without ovulation. 


is, course, unknown that the luteinizing hormone which 
specifically necessary for ovulation the mature follicle. possible 
that some unknown factor removed from the pituitary extract with the 
luteinizing hormone during the process purification the 
stimulating preparation. Such unknown factor would again enter into 
the reaction when the luteinizing powder relatively small amounts 
with the follicular-stimulating substance, but when the powder 
combined larger amounts the luteinizing activity would gain precedence 
over the ovulation activity. the present time, however, seems 
that unnecessary postulate specific substance other than the lutein- 
izer being responsible for ovulation mature follicles. 


necessity any attempt suggest possible mechanism whereby ovu- 
lation effected the normal mature female would have based upon 
explanation the rhythmical activity the ovary. The reciprocal 
interrelationships between the different hormones the ovary and the 
different hormones the anterior pituitary are not yet well enough under- 
stood support entirely satisfactory theory the mechanism bringing 
about the changes the ovary. 


the experiments which have been reported, ovulation has been 
brought about both the rat and the rabbit having the luteinizing sub- 
available low concentrations during the time that the follicles 
were being matured. Although the proportion luteinizer 
stimulator the partially purified follicular-stimulating was rela- 
tively low, the amount the luteinizing activity which was exerted the 
developing follicles may have been accumulation with each 
injection until the threshold level its for ovulation was 
attained approximately the time that the follicles were mature. The 
highest incidence ovulation the juvenile rabbit was obtained first 
maturing the follicles with follicular-stimulator and then introducing ade- 
quate quantities readily available luteinizer while the follicles were yet 
responding the follicular-stimulator. The two methods producing ovu- 
lation may alike that high concentrations the luteinizing substance 
the blood stream the treated animals are not attained until the follicles 
are mature. 

possible mechanism for the normal process ovulation which these 
experiments may suggest that the amount luteinizing which 
available the follicle may increased when the follicle mature 
during oestrum. the rabbit, which does not ovulate spontaneously, the 
liberation luteinizer from the anterior pituitary may result from the act 
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copulation. the forms which ovulate spontaneously, the 
tion luteinizing substance the blood stream may during 
oestrum through reciprocal relationship between the pituitary and the 
ovarian hormones. Explanation these points must wait, however, until 
more the effects the pituitary hormones the ovary and the ovarian 
hormones the pituitary are known specifically. 


SUMMARY 


Administration either unfractionated extracts purified follicular- 
stimulating extracts sheep anterior pituitary failed produce ovulation 
22-day-old rats. Corpora lutea atretica were present the ovaries 
seven rats treated with the former extract and only follicles the ovaries 
eight rats treated with the latter. Five eight rats ovulated upon 
being treated with partially purified follicular-stimulating extract from 
which not quite all the luteinizing activity had been removed. 

Gelding anterior pituitary powder alone produced ovulation nine 
fifteen animals from one strain rats whereas the same powder pro- 
duced almost follicular stimulation sixteen animals from an- 
other strain. Addition mgm. luteinizing powder the gelding 
pituitary powder inhibited ovulation with the formation corpora lutea 
atretica six animals the first strain, whereas, the addition mgm. 
produced ovulation four six rats from the second strain. Nine mgm. 
the luteinizing powder inhibited ovulation with the formation corpora 
lutea five six animals from the latter strain. 

partially purified extract alone produced ovu- 
lation five seven juvenile rabbits. eight rabbits which were first 
treated subeutaneously with and then injected intra- 
venously with from mgm. luteinizing powder, all had ovulated 
within forty-eight hours. 

suggested that the luteinizing necessary for ovula- 
tion mature follicles but that the luteinizing activity too great, 
lutea atretica will formed with the enclosure the eggs the 
corpora. 
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EXPERIMENTAL STUDIES THE HYPOPHYSIS CEREBRI 
THE EFFECT SEVERAL PREGNANCIES 
THE ALBINO RAT 


SAM STEIN, Ph.D., M.D. 
Department Anatomy, University Minnesota 
MINNEAPOLIS 


previous study the writer reported the effect single pregnancy 
(1) and the study presents the results attempt show 
means careful volumetric, histologic, and statistical methods the changes 
induced the hypophysis several 


REVIEW LITERATURE 


Several reviews covering this field have been published (1, 
6). these the reader referred for the bulk the pertinent 
literature. 


few contributions that are either not the above because 
they present certain interesting facts may summarized here advantage. 


Agdhur (7) reports that white mice with increasing number preg- 
nancies reared basal diet show increase the weight the whole hy- 
pophysis well its pars anterior and pars posterior, but not the pars 
intermedia. the pars anterior the increase number the glandular epithe- 
lial cells was increased about 100 per cent, the volume the corresponding 
cells showed increased growth about 250 per cent, and the growth their 
secreting surface was augmented about 190 per cent. Among the glandular 
cells the neutrophils are most increased number, but the greatest percentage 
increase (about 290 per cent) shown the eosinophil glandular cells. 

Wolfe and Cleveland report drop the relative percentage the 
acidophilic cells (Type with coincident rise the neutrophilic cells (Type 
IV) during the first part pregnancy the rat, but that during the middle and 
latter portions pregnancy the number acidophils gradually rose and that 
the neutrophils dropped. previous report does not substantiate this fact (1). 

several extensive and carefully analyzed investigations, Rasmussen (3, 
has found significant difference the relative number the various types 
cells the anterior lobe the human hypophysis, comparing pregnant with non- 
pregnant women. does, however, find significant difference the weight 
the whole gland favor the pregnant group, which increase has definitely 
proved confined the anterior lobe. 


MATERIALS AND METHODS 


The animals used this investigation consisted female albino 
rats (Mus albinus) standard vigorous Wistar and 
reared fashion the author previously (1). The animals 
were evenly divided into two groups tests and controls. 

The test animals were treated the following fashion. With the 
advent the normal oestrus rhythm, each animal was impregnated and 
subsequently permitted suckle its young until the weaning period (21 
days), after which they were immediately impregnated again. Upon litter- 
ing, the young were and all but two animals were impregnated 
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for third time. The reason for crowding the pregnancies was deter- 
mine the statement Erdheim and Stiimme (9) could substantiated 
experimentally the rat; namely that the hypophysis the human multi- 
para larger than that the nullipara primipara, because the histo- 
changes the hypophysis during are cumulative 
nature; that although there some glandular involution between preg- 
nancies, the for each subsequent pregnancy add the size 
the gland, which according them, due hypertrophy 
and hyperplasia the cellular elements. 


The test animals were sacrificed the same day that they cast their 
last litters prevent any retrogressive changes from intervening. 


The control animals were all virgin females, chosen litter-mates the 


test animals and were killed within day two their corresponding 
mate. 


The animals were sacrificed placing them closed jar containing 
chloroform. The body weight, body length and tail length were recorded. 
Special care was given the removal the hypophysis during autopsy 
procedure avoid excess drying mechanical injury. 


The material was preserved saturated solution chloride 
which was added per cent formalin. 


The paraffin sections were cut micra. study the 
three lobes, differential cell count, and survey the anterior 
lobe were made. For the procedure the method followed was 
that Hammar (10). Every tenth section was mounted and stained with 
haematoxylin and eosin. The image each section, magnified diameters, 
was outlined paper uniform thickness, cut out, and weighed 
chemical from which the each lobe was 
Agduhr utilized every second section for the study his white 


mice. That every tenth section sufficient apparent from the data given 
Table 


TABLE 
DATA INDICATING THE RELIABILITY USING TENTH SECTION 


Eve Every Tenth Every Tenth 
Fifth Sextion Section Starting | Section Starting 
With Section Five] With Section One 


Lobe All Sections 


Animal W30-299 (Absolute weight mg.) 
85.65 85.35 85.47 85.26 
8.58 8.97 8.89 9.05 
eee 5.75 5.66 5.64 5.69 
Animal W30-312 (Absolute weight —=8.3 mg.) 
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evident that there essential difference whether every section, 
every fifth section every tenth section used. Hence every tenth section 
has been used, thus eliminating unnecessary work. 

For the study and differential cell count, about five sections 
regularly distributed intervals were taken, stained fraction minute 
ordinary Harris’ haemotoxylin bring out the nucleus, and then with 
Mallory’s (11) triple tissue stain (12). 

The usual three types cells were eosinophils 
(acidophils, oxyphils, alpha cells, Type I), basophils beta cells, 
Type III), and neutrophils chief cells, reserve cells, undif- 
ferentiated cells, indifferent cells, Type About 9,000 cells were counted 
each gland. 

study the pars tuberalis was made for had been left attached 
the brain during autopsy procedure. 


RESULTS 


Age, Weight and Length the Animals. Since definite attempt 
has been made kill the litter-mate controls the same day the test 
animals, the average age the two groups almost identical, namely, 251 
and 254 days, respectively (Table B). 

The average body weight the control animals 212 grams and the 
test animals 250 grams (Table B). That this difference grams 
favor the pregnant animals statistically significant readily deter- 
mined from Table III. Grossly this difference appeared due 


TABLE III 
STATISTICAL CONSTANTS FOR WEIGHT 


Animals M+S. E.m Diff.| Diff. Diff. Px100 
250 + 7.234 38 + 11.604 3.274 1.0 10.2 


amount adipose tissue the pregnant animals, and only partly 
due actual increase body length. The body length the test animals 
average, 0.8 em. greater than that the controls (Table B.), 
but statistically this difference does not prove significant (Table IV). 


TABLE 
STATISTICAL CONSTANTS FOR Bopy LENGTH 


Animals M+S. E.m 


0.8+0.593 1.348 17.7 


That changes body size oceur pregnancy evident from the 
review Engelbach, and fairly definitely shown this investigation 
(Table II, However, these size changes are usually due variations 
amounts adipose tissue and not much changes stature. 


1 | | | | 
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The changes pregnancy has been reported 
Kark (13), Alin (14), Biedl (15) and Jung (16). 

Weight the Whole Hypophysis. The average weight the 
whole hypophysis for the test animals only 0.48 mg. heavier than that 
the control animals (Table B). This difference does not prove 
significant (Table V). The average weight the whole gland was obtained 


TABLE 
STATISTICAL CONSTANTS FOR WEIGHT WHOLE 


Animals M+S.E.m. | Diff.+S. E. Diff.| Diff. S. E. Diff. | Px100 | C.V. 


subtracting the weight the colloid and from the weight the 
gland obtained autopsy. the and colloid, the weights 
the control and test glands are identical (Table B). 

Another point considered the test animals the significant in- 
crease the body weight (15 per cent), without corresponding 
the hypophysis, which only per cent about the same 
the slight inerease body length per cent). Apparently the hypophyseal 
follows body length rather than body weight. This correlation 
the size the hypophysis with stature characteristic the rat (7, 
and man. 


Absolute and Relative Volume the Lobes. The anterior and 
intermediate lobes the two groups present significant differences 
the absolute relative weights (Table B). However, 
the posterior lobe the test animals shows average increase 0.19 mg. 
over that the control. This difference significant, since can oceur 


TABLE 
STATISTICAL CONSTANTS FOR THE CALCULATED AND RELATIVE WEIGHTS 
THE INDIVIDUAL LOBES 


Diff. iff. 
Animals | M+S. E.m S. E. Diff. Px100 M+S. E.m Ss. E. Diff 8. E. Px100 


Pars Anterior (Absolute Weight) Pars Anterior (Relative Weight) 


Control. . .| 11.6 


5 5 .63+1.174 
11.90 


-65+0.499 


0.293 


42.4 


76.4 


nlute Weight) Pars Intermedia (Relative Weight) 


21.1 


0.1 


Pars Posterior (Absol 


Control. . .| 0.946+ 0.033 


2.703 


Pars Intermedia (Abs¢ 
Control...| 0.45+0 
Test......| 0.49+0 
HE te Weight) Pars Posterior (Relative Weight) 
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times. This size the posterior lobe agreement with 
Agduhr for the white mouse. However, find increase the size the 
anterior lobe such and others report various animals and man (8). 
One would expect that pregnancy affects the anterior lobe markedly 
Erdheim and Stiimme claim, and especially these were cumu- 
lative nature, that with three rapidly induced, carefully controlled preg- 
nancies, together with utilizing the refined paper weight method, the effects 
would easily elicited such were readily determined for castration 
effects the pituitary (17). Using this same technique Atwell (18) 
found significant change the relative volume the epithelial lobes 
accompany the progress pregnancy the 


Relative Number Different Types Cells the Anterior Lobe. 
Recent studies have tended strengthen the notion that the 
the anterior lobe which are primarily related the sexual fune- 
tions (2). Many authors overlook this when discussing histologic 
variations the hypophysis, constantly referring cellular 
changes, whereas the latter type cell evidently related growth. 

Although the percentage basophils the rat’s hypophysis rela- 
tively small, meticulously counting enough and utilizing careful 
statistical methods, one can determine changes the number have 
find that the cells comprise 3.51 per cent and 3.72 
per cent (Table the total number cells the control and test 
rats, respectively. The difference between these two per 
insignificant statistically (Table VII). These figures 


TABLE VII 


STATISTICAL CONSTANTS PERCENTAGES FOR DIFFERENTIAL COUNT CELLS 
ANTERIOR LOBES 


M+S. 


Chromophobes 


Test 


Acidophils 


Test 


Basophils 


0.538 


for the pregnant rat hypophysis are comparable those obtained the 
previous study single pregnancy (3.95 per cent and 3.47 per cent) and 
those obtained and Cleveland the earlier stages pregnancy 


the rat (1-7 days=3.5 per cent; 8-14 per 15-20 


STEIN 


per cent). The average 3.51 per cent basophils found the control 
group this series compares favorably with the control group for single 
pregnaney (3.36 per cent). Both these figures are below the average 
obtained Wolfe and Cleveland (4.9 per cent) for the normal unmated 
rat. Statistical constants not appear with the latter report and conse- 
quently difficult properly evaluate their results. 

There are average about per cent more chromophobes (Table 
and since the number basophils remain unchanged, correspond- 
ingly about per cent less acidophils the control glands with 
the tests. However, these differences are not significant (Table VII). This 
finding agreement with that Rasmussen (3) for the human, but 
not agreement with Wolfe and Cleveland for the rat, Agduhr for the 
mouse. 

That considerable differences exist the relative percentage the 
various types cells the human hypophysis compared with that the 
rat apparent from the cell counts Rasmussen (3) (Table VIII), who 
uses the same staining and counting technique was used this series. 


TABLE VIII 
COMPARISON CELL COUNTS BETWEEN HUMAN AND 
Author Series Neutrophils Acidophils Basophils 
/0 

Human, non-pregnant.............. 48.2 45.5 6.4 
EE Rat, non-pregnant.................. 72.9 23.6 3.5 
Human, pregnant. 50.1 43.4 6.3 


Size Cells the Anterior Lobe. direct measurements the 
cells were made. indirect method can used determine the cells 
the two groups animals differed size. From fields equal 
size were counted each gland and the ‘‘average number per 
was based about 800 fields each group animals. the 
average number cells per field found that there significant dif- 
ference (Table While this rough index, shows that the tre- 


TABLE 
NUMBER CELLS PER FIELD ANTERIOR LOBE 


Animals M+S. E.m Diff.+8. E. Diff.| Diff. S. E. Diff. | Px100 | C%. 
125+2.261 —3+2.887 1.039 30.8 4.6 


mendous increase the size the cells that occurs the pregnant mouse 
(7) does not the rat. 

Histology. The structure the two groups glands 
considered together for striking differences morphology could 
found between test and control. The tissue was well fixed and stained 
quite clearly, making possible distinguish the three types cells fairly 
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The picture here way seems differ from that described pre- 
viously for single pregnancy (1). 

agreement with Wolfe and Cleveland for the rat, and Rasmussen 
(3) for the human, but contrary numerous others (19, 20, 10), again 
found particular cell type the pregnant rat hypophysis which could 


SUMMARY 


group ten virgin white rats were studied comparison with 
group ten litter mate test animals which had had three pregnancies 
rapid 

The average body weight the test animals was grams heavier 
than the controls which proves significant difference however, the 
body length the test animals was not significantly greater than that 
the controls, being only 0.8 

The average weight the whole hypophysis the test group was 
not significantly greater than that the control. 

Evidence submitted that utilizing every tenth section 
micra was sufficient determine the relative size the various lobes the 
rat’s hypophysis the paper weight method. 

The posterior lobe the test animals was proved increased 
over that the controls, but the anterior and intermediate lobes showed 
significant differences. 

differential count the cells the anterior lobe (based 
counting about 9,000 cells each hypophysis) showed significant differ- 
ence between tests and controls. The average percentages for the test ani- 
mals were 70.5 per cent chromophobes, 25.8 per cent acidophils and 3.7 per 
basophils; for the control group the corresponding figures were 72.9 
per cent, 23.6 per cent and 3.5 per cent, respectively. 

The the two groups were apparently equal size, for the 
number cells per field’’ were practically equal number for 
test and 

From the standpoint number, size, shape, nuclear pattern, stain- 
ing reaction distribution cells the gland, definite unique his- 
tological feature could found the hypophysis the pregnant group. 
others for the rat was evident. 


The author wishes thank Dr. Jackson, Director the Department Anatomy, 
for permission that made this study possible, and wishes thank Dr. Rasmussen for the 
valuable information supplied during the course the work. 
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CORTICOADRENAL INFLUENCE BLOOD SUGAR 
MOBILIZATION 


Department Anatomy, College Physicians and Surgeons 
Columbia University, and St. Vincent’s Hospital 
NEW YORK 


The adrenal gland, and more particularly the adrenal medulla, has 
long been associated with variations blood sugar. Papers the effects 
adrenin (epinephrine) physiological and pharmacological amounts 
comprise voluminous literature that constantly shall 
not attempt discuss this paper. 

general now accepted that increased activity the adrenal 
medulla injections its active principle result rise blood sugar. 
Conversely, the low blood sugars found patients suffering from Addison’s 
disease completely adrenalectomized animals have been frequently 
attributed loss the medulla and its adrenin. 

not agree with the latter view, since has been shown that dogs 
(Houssay and Lewis, 1923) and (Zwemer, 1924, 1927) having the cortex 
only one adrenal survive normally for some time. Furthermore, deter- 
minations made animals prepared showed that the loss the adrenal 
medulla does not greatly affect the blood sugar level surviving animals. 
Wyman and Walker (1929) have reported the relation the adrenal cortex 
blood sugar the rat. Recent emphasis Britton and Silvette (see 
bibliography) the extreme importance carbohydrate metabolism 
adrenal cortex physiology led gather together our data* this 
subject. 

The present writers have extended the observations covering the effects 
adrenalectomy blood sugar and have added their studies the effects 
injections extracts the adrenal cortex into both adrenal- 
insufficient and normal These effects have been compared those 
following injections adrenin and mixed (cortin and adrenin) extracts. 
Supplementary, confirmatory data from human and rabbit will not 
dealt with this time. 

Samples for testing were withdrawn from the heart the animal 
from ear-vein; and analyzed for blood sugar content the Folin-Wu 


*The first series of animals with cortex only were studied during the summer of 1926 at 
the Biological Laboratory, Cold Spring Harbor, Long Island, New York, with the assistance of 
Dr. Mary Shirley. A second series, with a greater number of determinations per cat, were 
obtained with the aid Dr. Smith and the Department Biochemistry, College 
Physicians and Surgeons, Columbia University, in 1929. A brief report was presented before 
the American Association of Anatomists in April, 1930, at Charlottesville, Virginia (Zwemer, 
Smith and Shirlev. 1930). 

Additional data on the effect of partial and total adrenalectomy were obtained with the 
heln of Dr. S. Graff of the Biochemistry Department during the summer of 1929. The senior 


author takes this opportunitv to offer his thanks to the above mentioned individuals and 
laboratories for their coéperation. 


+Cortin is the name suggested by Hartman (1930) for the survival hormone of the adrenal 
cortex and is selected by us for its brevitv. Our undoubtedly incomplete files contain references 
to sixty-three different methods for making active extracts of the adrenal cortex. Many of 
these extracts have been given distinctive names by their authors, but the term cortin seems 
worthy of general use. 
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Schafer-Hartman methods. One method only was used for any one 
group animals. 

first the research, wished reasonably sure the blood 
sugar level the time taking and used large quantities blood and 
made triplicate (Folin-Wu) determinations each withdrawn sample. 
Sufficient blood for this type analysis could obtained only 
because adrenal insufficiency the dehydration the animal 
(Zwemer, 1927b) results decreased peripheral circulation that even 
large vein will not yield free-flowing blood. The mass found large leg 
veins living animals frequently resembles splenic pulp appearance. 
The loss tissue turgor, high red cell counts the blood 
the largest vessels, and the peripheral capillary stagnation further indicate 
the considerable loss body This phase adrenal insufficiency has 
been dealt with elsewhere (Zwemer, 1934a). 

second series, very small amounts blood were obtained from 
ear vein and blood sugar determinations were made the Schafer-Hart- 
man micromethod. With this procedure, number points could deter- 
mined during each stage the operative sequence, but blood could 
obtained from the ear for least hours preceding death. The findings 
were essentially the same both groups animals, and all subsequent 
determinations were made the Folin-Wu method samples obtained 
puncture. 

Difficulties encountered during the course these studies adrenal 
were: 


(a) The Age the Animal. Elliott and Tuckett (1906) stated that 
kittens did not survive the removal one adrenal. have found that 
even the removal part one adrenal fatal kittens. Although they 
may survive the operation two three weeks, the growing animal evi- 
dently needs its full complement adrenal tissue. This further empha- 
sized the death young three more weeks 
after unilateral adrenalectomy. These animals show the typical symptoms 
and postmortem examination reveals the pathologic histology found other 


adrenal insufficiency. The data this paper are from adult, male 
eats. 


(b) Removal Too Much Adrenal Cortex. these eats, too much 
cortex was removed the attempt make sure that medullary tissue 
remained the gland. The animals died few weeks after the operation 
spite the presence some easily identified tissue. 


Respiratory Infections. have observed, and confirmed post- 
mortem examination, ‘the fact that animals suffering from adrenal insuffi- 
are particularly susceptible respiratory infections. wave 
respiratory infection may even though each animal separate 
and the room kept constant temperature. may prove 
rapidly fatal all animals suffering from complete and many with partial 
adrenal insufficiency. Naturally, animals affected could not included 
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our test observations have previously shown that the white blood 
cell picture (Zwemer and Lyons, 1928) and pathologie histology (Mac- 
Mahon and Zwemer, 1929) not typical adrenal these 
cases. 

The experimental results fall naturally into two main divisions. 
will deal first with the degrees adrenal ablation blood sugar 
and later with the changes that follow the injection extracts into adre- 
and normal animals. 

Our normal control determinations number nearly one hundred, and 
average 106 mg. per 100 blood. The greatest number (over per 
cent) the figures fall between mg. and 120 mg. per (Table 1). 


BLOOD SUGAR TABLE 
DEGREES ADRENAL ABLATION 


One 
Normal Adrenal Entire and Other 
Medulla Out | Adrenal Out | Medulla Out Out 
Number of cats 56 


One One Adrenal Both 
Adrenals 


23 11 10 31 
Number of determinations.......... 95 26 16 19 50 
Range of greatest number of determs.| 80-120 mg. | 80-125 mg. | 80-115 mg. | 80-100 mg. | 50-100 mg. 
Maximum 137 mg. 145 mg. 130 mg. 133 mg. 122 mg. 
Minimum..... 70 mg. 67 mg. 77 mg. 70 mg. 44 mg. 
Median.... ey ‘ 104 mg. 106 mg. 102 mg. 102 mg. 81 mg. 
Beco orem 106 mg. 103 mg. 5 94 mg. 78 mg. 


The removal one adrenal medulla does not seem have had any 
depressing effect the blood sugar level (average 103 mg. cats). This 
holds spite the fact that the operation involves temporary 
the blood supply the gland while the latter being split open, the 
medulla and innermost portions the cortex scraped out with curette 
and the remaining corticoadrenal halves stitched together again (Zwemer, 
1927a). 

The simpler operation removal one entire adrenal has most 
slight lowering effect (average 94.5 mg. This oceurs 
regardless whether the animal still retains one entire adrenal only the 
one adrenal. associate this per cent decrease blood sugar 
with the loss half the animal’s tissue, since the removal 
half the medullary tissue has such effect. 


Furthermore, the cortex one adrenal the absence medullary 


tissue sufficient hold the blood sugar above the lower limits normal 


Removal the remaining corticoadrenal tissue followed addi- 
tional lowering the sugar level. The decrease not prevented the 
presence absence medulli-adrenal tissue nor chromophile 
tissue. other words, definite drop.in blood sugar 
whether complete adrenalectomy results from removal the 
adrenal the cortical remnant that has been maintaining 


regardless 
second entire 
life (average 


Kor 
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The time interval after cortico-adrenalectomy assumes importance 

when examine redistribution some the previous figures (Table 2). 

They that addition the initial change further decrease may 

. 
some days later. 


BLOOD SUGAR TABLE 
TIME INTERVAL AFTER ADRENAL CORTEX REMOVAL 


Removal One Complete 
Adrenal Cortex Cortico-Adrenalectomy 
Normal 

lst to 10th | 11th to 30th| 1st to 4th | 5th to 11th 

Day Day Day Day 

Number of determinations.......... 95 19 16 33 17 
Range of greatest number of determs.| 80-120 mg. | 80-115 mg. | 80-100 mg. | 55-105 mg. 50-90 mg. 
6 137 mg. 133 mg. 111 mg. 122 mg. 95 mg. 
70 mg. 70 mg. 74 mg. 44 mg. 45 mg. 
104 mg. 102 mg. 93 mg. 83 mg. 70 mg. 
ES, ES ee 106 mg. 97 mg. 92 mg. 83 mg. 69 mg. 


The extremely low blood sugars appearing after adrenalectomy are 
generally terminal, although few our had definite hypoglycemia 
for four five days before death. This shown more detailed study 
the daily averages following removal both adrenals (Table 3A). 


BLOOD SUGAR TABLE 


DAILY TABULATION FIFTY-EIGHT DETERMINATIONS AFTER COMPLETE 
ADRENALECTOMY (NO TREATMENT GIVEN) 


Days After 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 


Number of cats... .. 7 14 9 11 6 2 5 1 1 1 1 

101 mg.}122 mg.|/102 mg.j110 mg.|87 mg./91 mg./95 
69 mg.| 44 mg.| 52 mg.| 53 mg.|/52 mg.|/78 mg./62 
85 mg.| 83 mg.| 77 mg.| 82 mg.|70 mg./85 mg.|79 
86 mg.| 82 mg.| 76 mg.| 87 mg.|/69 mg.|/85 mg.|77 mg.|57 mg./45 mg.|54 mg.|50 mg. 


These determinations are from animals with straight adrenal insufficiency, 
better indication the true course events obtained redistribution 
these figures according days before death (Table 3B). The graphic 


BLOOD SUGAR TABLE 
SAME ABOVE REARRANGED 


Days Before Death 


Day of 
Death 
7-12 6 5 4 3 2 1 
Number of ll 5 2 4 9 5 12 11 
128 mg.| 106 mg.| 122 mg.| 106 mg.| 102 mg.| _90 mg.| 95 87 mg. 
67 mg.| 80mg.| 53 mg.| 67 71 mg.| 45 mg.| 50mg.) 44 mg. 
98 mg.| 93 mg.| 88 mg.| 87 87 mg.| 68 73 mg.| 66 mg. 


91 mg.|} 88 mg.| 88 mg.| 91mg.) 87 mg.) 72 mg.| 72 mg.) 64 mg. 


representation these data (Graph reveals initial drop, followed 
plateau the lower limits normal for some days and finally another 
decrease. Exceptions the average are present both early and later 
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BLOOD SUGAR OF ADRENALECTOMIZED CATS 
AFTER OPERATION 


7 - 
100 a 6 8-9 10 


DAYS BEFORE DEATH 


GRAPH 


adrenal insufficiency. The blood sugar can mg. per five days 
before death, mg. per cent the day death. The relation the 
adrenal cortex blood sugar definite but not importance. 
Sugar reserves are present for week after adrenalectomy. With the 
proper stimulus this reserve sugar can mobzilized into the blood stream 
very quickly. Excitement, adrenalin and adrenal cortex extracts all initiate 
blood sugar (Table 4). For given stimulus the 


BLOOD SUGAR TABLE 
MOBILIZATION BLOOD SUGAR TWELVE ADRENALECTOMIZED CATS 


Day Blood Highest Number 
After Cat Sugar Sugar of 
Adrenal- Number Before After Samples Amount and Type Stimulus 
ectomy * Stimulation | Stimulation Taken 
mg. % me. % 
1 H 20 91 133 4 Excitement. 
1 M 54 89 116 4 1 ce. of 1/100,000 adrenalin P. D. 
1 M 53 69 81 4 1 ce. of 1/10,000 adrenalin P. D. 
2 M 53 81 256 3 3 ee. of 1/1,000 adrenalin P. D. 
4 M 52 78 92 4 1 ce. of 1/10,000 adrenalin P. D. 
2 L 21 112 253 5 1 ec. adr. cort. extract VIIT 1, 2, 3. 
2 Db 2 90 283 6 2 ce. of adr. cort. extract IV. 
2 L 8 102 357 2 0.2 ce. of adr. cort. extract V conc. 
3 M 51 72 93 4 1 ec. of 1/100,000 adrenalin P. D, 
3 M 50 (148)t 170 5 1 ce. of 1/10,000 adrenalin P. D. 
4 M 5 80 206 3 1 ee. of 1/1,000 adrenalin P. D. 
4 L 14 90 263 5 1 cc. of adr. cort. extract V dilute. 
7 L 50 71 125 3 3 cc. of adr. cort. extract XII. 
7 L 13 95 182 4 2 ce. of adr, cort. extract V dilute. 
Averages before...... 86 186 
and after 


stimulation 


*All except H20 lived for at least six days after adrenalectomy, in spite of repeated blood 
sampling. 


Became excited before control blood was obtained, cf. H20. 


adrenalectomized cat not great that for normal animal. the 
eases M50 and M53 weak stimulus failed give impressive rise but 
the following day obtained marked hyperglycemia with stronger 
stimulus. The reserve present and demonstrable for least seven days 
after complete adrenalectomy (L13 and L50). 
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our adrenalectomized animals noted difference the action 
the hormones the adrenal the height and duration the blood 
sugar rise. These differences also appear when extracts are given normal 
animals (Table 5). 


BLOOD SUGAR TABLE 
EXTRACTS NORMAL CATS 


A.—CONTROLS. 


Before 
No. of Time Relation Injec- 
Cats to Injection tion ae 
24 5-30 5-30 1 5 12 24 48 72 
Hrs. | Mins. Mins.| Hr. Hrs. | Hrs. | Hrs. | Hrs. | Hrs. 


mg. %|mg. % mg. %|mg. %|mg. %\mg. %img. %|mg. %|meg. % 
9 94 t 104 102 103 105 108 


B.—ADRENALINE. 


mg. %|mg. % mg. %|mg. %\img. %|mg. %|mg. %|mg. %|mg. % 
82 t 128 106 100 130 
1/100,000 l cc......... 161 141 110 114 
1/1,000,000 1 cc........ 129 129 143 


Height and duration of rise depended on strength of injection. Strongest was normal in 24 hours. 
C.—CORTIN (single injection). 


mg. %|mg. % mg. %|mg. %\|mg. %\img. %\mg. %|mg. %\mg. % 
30 137 162 270 i 137 133 130 
81 t 93 103 72 75 60 93 


Height and duration of individual cases were obliterated by averaging in this manner. 


D.—MIXED (Cortin with Adrenin). 


mg. %|mg. % mg. %|mg. %|mg. %\|mg. %|mg. %|me. % 
37 50 513 416 375 270 143 143 121 
88 t 67 100 95 74 66 83 84 
119 290 258 235 172 104 113 102 
aes 104 181 256 218 133 105 103 100 


More rapid high rises (Adrenin). Better prolongation (Cortin). 


*This group of cats had been used in blood studies for over a year. This might account 
for their slightly lower average blood sugars. 


controls failed obtain rapid prolonged changes blood 
sugar, although varying amounts number substances were injected 
(Table 5A). 

For our own benefit retested the effects adrenalin five cases 
(Table 5B), using different dilutions the extract. confirmed the 
finding that the height and duration the sugar rise proportional the 
strength the injection and that the return normal relatively rapid. 

thirty cortint gave slower blood sugar than 
adrenin and the rise was maintained for some hours before decrease began 
(Table 5C). 

Our earlier crude extracts contained both cortin and adrenin; these 
gave mixed action which the effects the two types were combined 


+See footnote on Page 730. 


736 ADRENAL CORTEX AND BLOOD SUGAR 


(Table 5D). The rapid high rises induced adrenin were maintained 
fairly high level with the prolonging action the cortin. This double 
effect mixed extracts has been previously commented discussing 
the relation corticoadrenal hormone the CO, capacity (Zwemer and 
Sullivan, 1931; Zwemer, 1931). 

presentation the above data brings out the 
between adrenin, cortin and mixed extracts. both cases comparison 
has been made with amount adrenin giving similar peak rise (Graph 
the adrenin and the latter reaching its peak the 


SvGAR 
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tormer returning normal. With mixed extract there again slow 
return normal, although the initial rise rapid that produced 
adrenin alone. The chief difference between adrenin and cortin effects 
blood sugar the slow return normal after cortin. some par- 
adrenal insufficiency, the initial response cortin may occur 
within few minutes, but the hyperglycemia, unlike that produced 
adrenin, prolonged. 


DISCUSSION 


The lowered blood sugar adrenal due lack 
and not medulla. Our extirpation experiments indicate the im- 
portance the corticoadrenal tissue the maintenance high normal 
blood sugar level. This was first found true for the rat Wyman 
and Walker (1929) and for the eat Zwemer, Smith and Shirley (1930). 

The profound changes blood sugar, emphasized Britton and Sil- 
vette (1932b, 1933) are nearly always terminal phenomena. Rogoff and 
Stewart (1926) found that this was the the dog. 
Shortly before death number equally important blood changes 
appear which are also incompatible with life (Zwemer and Sullivan, 1931, 
1934). 

Sugar reserves are present the body for week after complete adre- 
and rapidly minutes) mobilized with adequate stim- 
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ulus. these results differ somewhat from Britton (1933), who be- 
lieves that mobilization impossible’’ adrenalectomized 
animals. 

have not determined the location these reserves nor the method 
mobilization. They cannot transported, however, without movements 
body fluids, i.e., blood,.lymph and extracellular tissue juices. 

Although hydration certain tissues has been reported the adrenal- 
insufficient rat (Silvette and Britton, 1933), there record whether 
this was due ‘‘free’’ ‘‘bound’’ water. Furthermore, the picture 
complete and corticoadrenal insufficiency obtain 
the rat, because the frequent large and small accessory 
cortical nodules. The functional value the nodules also difficult 
determine because size adrenal cortical (Zwemer, 
1934b). many experiments have noted also that the presence 
small amount cortical tissue makes considerable difference the reaction 
animal test procedures. 

spite increased water content certain tissues believe that 
the body whole loses salt and water. few years ago showed that 
turbance salt and water metabolism’’ (Sullivan, MacLean and Zwemer, 
1932). This preliminary report has been confirmed both experimentally 
and well known that adrenal insuffi- 
and dogs there definite loss body weight. long-sur- 
viving animals this loss may amount much per cent the pre- 
operative weight. Since even muscle the proportion carbohydrate 
only 0.3 per cent, the loss body weight must due something else. 
this not water, and living organisms are per cent water, one would 
indeed have very dilute solution autopsy. find the contrary, the 
body markedly dehydrated and Zwemer, 1929). 

agree with Britton and Silvette (1931b, 1932a) that and 
adrenin differ the speed, degree and duration their effects blood 
sugar. Our results that adrenin initiates rapid, high rise 
short duration, whereas cortin injection followed slower, moderate 
hut prolonged Injections mixed extracts give 
the two effects. seems reasonable suppose that they mobilize sugar 
different methods. 


SUMMARY 


The influence the adrenal cortex blood sugar has been studied 
analysis determinations approximately 850 blood samples from 
more than 195 eats. 

The determinations after different degrees adrenal removal (Table 
indieate that removal corticoadrenal tissue has more 
blood sugar than medulliadrenalectomy. There correlation 
the time interval after adrenal cortex removal and the degree 
hypoglycemia (Table 2). 
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Although definite decrease the blood sugar level follows complete 
adrenalectomy, daily analysis (Table shows that the average figures 
remain within the lower limits normal for some days (Graph The 
profound changes are essentially terminal, but few animals have had 
marked hypoglycemia for four five days before death, while others were 
normal the day death. 

Depletion reserves not responsible for low blood sugar adrenal 
Excitement, adrenalin, cortin and mixed extracts can all 
rapidly mobilize sugar into the blood stream (Table 4). 

difference the influence adrenal cortex and adrenal medulla 
blood sugar suggested figures from 131 normal (Table 5). In- 
jections control substances produce great constant change during 
hours. Adrenalin induces the well-known rapid rise and fall blood 
sugar, the height and duration the rise being proportionate the amount 
given. Cortin produces relatively slow rise and slow fall. Mixed 
and adrenin) extracts produce rapid rise and slow fall blood sugar 


(Graph IT). 
The relations the adrenal cortex carbohydrate mobilization, 
electrolyte metabolism and other biomechanisms should treated simply 


expressions its fundamental importance the maintenance life 
itself. 
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Abstract Department 


The function the adrenal medulla. Annau, E., Huszak, Svirbely and 
Physiol. 76: 181. 1932. 


Under certain conditions, trichloracetic acid extracts suprarenal 
glands contained substance having more potent pressor action the blood 
pressure cats (decerebrated, decapitated etherized) and also more 
potent inhibiting action the isolated rabbit intestine than adrenaline. The 
adrenaline content these extracts was estimated colorimetrically but the 
potency the extract was found 10-15 times higher than that the 
adrenaline content alone. The authors propose call this new substance 
Tum Suden. 


Researches carotene; carotene the adrenal gland (Recherches sur caro- 
tene; Carotene des glandes surrenales). Bailly, and Netter, Bull. 
Soc. chim. biol. 14: 623. 1932. 


technique for extraction carotene crystalline form from whole 
gland, cortex and medulla beef adrenals described. The yields obtained 
were cgm./kgm. and negligible quantity, respectively. The point fusion 
the crystals 192 degrees. indicated that the carotene the adrenal 
gland the ovary, composed very rich isomer The proper- 
ties are the same those vegetable carotene. The author believes that 
the presence carotene the adrenal may contribute the explanation 
the anti-infection function the adrenal cortex.—J. Lockwood. 


The treatment coughs with suprarenal; whooping-cough; preliminary report. 
Barbour, O., Arch. Pediat. 49: 816. 1932. 


The author reports the use suprarenal extract, gr. with thyroid 
extract gr. every three hours mouth. aolan omnadin 
was added some instances. the cases treated, excellent results were 
obtained 95%. 50% the cases, striking amelioration the symptoms 
was noted one two days and complete disappearance the cough 
one four weeks following the use suprarenal. 20% prompt relief fol- 
lowed the use thyroid and suprarenal. four cases (5%) the treatment 


The action adrenal cortex extracts blood cholesterol (Die Einwirkung des 
Nebennierenrindenextrakts auf die Collazo, J., 
Roda and Isabel Torres, Endokrinologie, 13: 186. 1933. 


the use freshly prepared assayed extracts hypercholesterolemic 
action adrenal cortex was demonstrated rabbits, dogs, normal human 
subjects and patients with various disorders.—M. 


The adrenals muscle glycogen recovery after fatigue (Papel 


fatiga). Dambrosi, and Leloir, Rev. Soc. argent. biol. 408. 
1933. 


Adrenalectomized dogs occasionally had low values for resting muscle 
glycogen hours after adrenalectomy. Under chloralose anaesthesia the 
sciatic nerve was stimulated peripherally with tetanizing current for 
minutes. Muscle glycogen was determined (Tibialis anticus, 
Gastrocnemius and Extensor digitis) immediately after the tetanus and after 
hour complete rest. dogs adrenalectomized hours previously, 
had normal glycogen recovery, showed slight recovery and did not 


recover its glycogen storage. adrenalectomized hours previously, only 
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Addison’s disease with so-called atrophy the adrenal cortex. Duff, and 
Bernstein, Bull. Johns Hopkins Hosp. 52: 67. 1933. Abst., Arch. Path. 
16: 569. 


Five cases Addison’s disease, four which the patient had been 
treated with extract suprarenal cortex, are reported. All the patients 
showed more less complete the suprarenal cortex. The de- 
structive process the suprarenals consisted progressive necrosis 
cortical cells with collapse the stroma. two cases there was regeneration 
cortical tissue. The medulla was affected much less, usually showing only 
slight increase the density the fibrous framework and some shrinkage 
the medullary cells. Lymphocytic infiltrations were constantly present 
the suprarenal medulla and among the remnants cortical tissue. Lympho- 
infiltrations various situations constituted the most constant findings 
association with the suprarenal lesions. Marked hyperplasia lymphoid 
tissue was not present. lesions were found for which the treatment with 
extract suprarenal cortex could held responsible. Consideration the 
possible etiologic factors the suprarenal lesions leads the conclusion that 
circulating toxin unknown origin and nature was probably the causative 
agent. brief account given observations four cases which the 
early stages destruction the suprarenal cortex were found but clinical 
evidence Addison’s disease. The findings indicated primary supra- 
renal lesion the cortex and that the three zones the cortex differ 
their susceptibility damage. 


Hypertrophy the adrenal glands following administration pituitary ex- 
tract. Emery, and Atwell, Anat. Rec. 58: 17. 1933. 


Using 101 albino rats, approximately half which were controls, marked 
enlargement the adrenal glands was produced normal and castrated males 
ten daily injections sheep whole pituitary extract 0.5 and 1.0 ce. 
amounts. The increase, which amounts much 118% castrated rats 
treated with the larger dosage, principally the cortex, although there 
also less marked enlargement the medulla. Histologically the cortex 
shows hypertrophy its cells, especially those the inner and intermediate 
zones. The nuclei are normal appearance. Few mitotic figures are seen. 
The cytoplasm crowded with unusually rich content lipoid material. 
Seven rats injected with suspension rat brain normal saline showed 
less than 10% larger adrenals than equal number uninjected controls. 
Ten daily injections 100 R.U. antuitrin-S, preparation made from 
the urine pregnant women, did not produce any apparent change the 
adrenals castrated male female albino 


Does denervation the adrenal glands cure experimental pancreatic diabetes 
(L’énervation des capsules surrénales guérit-elle diabéte pancréatique 
Gondard, L., Compt. rend. Soc. biol. 112: 1036. 1933. 


One dog was subjected total pancreatectomy, removal one adrenal, 
and denervation the other. lived days during which time was 
diabetic. Another dog, similarly treated except that bit pancreas was left 
place, lived months and was likewise markedly diabetic. Denervation 
the adrenals, therefore, does not affect experimental pancreatic diabetes. 


Certain functions the adrenal cortex. Hartman, A., New England Med. 
209: 480. 1933. 


account the possible functions cortin given, based upon obser- 
vations man and animals. Cortin plays important the nervous, 
muscular and circulatory systems because without asthenia these systems 
develops. Its importance the renal, gastro-intestinal and gonadal systems 
discussed. General aspects cortin function are the influence metab- 
olism, growth, skin changes and resistance toxins. newly discovered 
function cortin some unidentified substance the adrenal cortex the 
part seems play the utilizations vitamins and When extract 
adrenal cortex injected, improves the growth curves and delays the 
onset symptoms avitaminosis also improves the growth curve and 
delays scurvy development vitamin deficiency, but has effect vitamin 
deficiency. Since cortical extract retards the onset avitaminosis symp- 
toms vitamins and suggested that ample supply these vita- 
mins would advantageous adrenal cortical insufficiency. Cortin seems 
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have such wide influence the tissues the body that may con- 
sidered general tissue hormone. Evidence for lactation hormone the 


Pressure the eyeball and the discharge adrenaline (Compression des 
globes oculaires décharges d’adrénaline). Hermann, H., Merklen, 
Santenoise and Vidacovitch, Compt. rend. Soc. biol. 112: 1075. 


The adrenal vein one dog was anastomosed with that second ani- 
mal. Compression the eyeball the donor caused contraction the spleen 
the receptor with other signs adrenaline discharge.—J. 


Suprarenal cortex and sexual development (Nebennierenrinde und Geschlechts- 
wicklung). and Rittmann, Endokrinologie, 13: 82. 1933. 


view the contradictory reports that the suprarenal cortex contains 
principle which either protective the male sex function and stimulates 
the female gonads, which inhibits the male sex function, the following ex- 
periments were made. one series male rats were fed with dried fresh 
cortical material, injected with extracts, either alone addition the 
feeding experiments, rats). some cases daily, subcutaneous injec- 
tions 0.1 HCl extract were given; others from 0.1 1.0 
(treated from days). addition castrated cocks were 
also fed cortical material and compared with castrated controls. second 
series male and female rats two four abdominal implants rat cor- 
tical tissue (homoplastic) were made every 2-10 days attempt pro- 
duce state These treated rats were then compared 
with normal litter mates, with castrated litter mates, ascertain any dif- 
ference growth sex development. was found that the series fed 
injected animals were slightly heavier than the controls most cases. 
evidence was obtained that cortex administration stimulated the male gonads. 
anything, there was some indication inhibiting effect. the im- 
planted series conclusive proof the existence male-inhibiting and 
female-stimulating principle the cortex was obtained—-since such changes 
were observed could attributed non-specific effects implanted tissue 
normal variations.—L. 


The internal secretion the adrenal cortex die innere Sekretion der 
Nebennierenrinde). Schmitz, and Kiihnau, Biochem. Ztschr. 259: 301. 


1933. 


Since was shown earlier work that extracts the adrenal cortex 
made different methods have diverse effects the cholesterol and phos- 
phatid content plasma, normal rabbits and doves with avitaminosis-B, 
the cortical secretion must not single substance, but three: phosphatid- 
increasing factor, cholesterol-decreasing factor, and phosphatid-decreasing 
factor. Methods are described for separating these three factors, called, re- 
spectively, and These may obtained pure form vacuum dis- 
tillation definite boiling points. The distillates are bright yellow oils, which 
the authors believe are chemically pure substances. The results analyses 
for and are given, together with suggested empirical formulae for 
Factors and Tables are given, showing that each factor, when injected 
into normal rabbits, has its characteristic effect the plasma cholesterol 
phosphatid. fourth factor, cholesterol-increasing factor, needed com- 
plete the series, and the authors believe this adrenaline; with large doses 
after considerable time (24 hours), they find significant increase plasma 
cholesterol with adrenaline. The authors suggest that the secretion these 
factors the adrenal may comprise the regulatory mechanism for lipoid and 
fat metabolism. They discuss the possible identity their Factor with the 
vital hormone extract prepared according the method Swingle and 
Pfiffner. With the latter, they obtained decrease plasma cholesterol; the 
solubilities the two are the same; vacuum desiccator, oil similar 
appearance their own obtained from the extract the Swingle and Pfiffner 
method. was not determined whether the isolated factors will maintain life 
adrenalectomized animals, but such report promised the near future. 
number patients with hypercholesterolaemia associated with nervous 
affections were treated with Factor and the hypercholesterolaemia was 
relieved. The name proposed for the extracts Supracortin and 

Winter. 
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The influence partial and total adrenalectomy the results diabetic 
the bulb (Influence surrénalectomie partielle totale sur les 


effets diabétique bulbe). Vidal, J., Compt. rend. Soc. biol. 
112: 762. 1933. 


eight rabbits, diabetes did not appear after when one both 
adrenals had been removed.—J. 


Hormones cancer; the effect glandular extirpation upon the growth 
transplantable tumors. Bischoff, and Maxwell, Pharmacol. 
Exper. Therap. 46: 51. 1932. 


The authors find that splenectomy, adrenalectomy, thyroparathyroidec- 
tomy and castration not significantly affect the growth behavior the 
sarcoma the carcinoma (256) rats. From rats were included 
each series with approximate number litter mates controls. Young 
animals were used throughout, with inoculation the tumors few days after 
the operative procedures.—R. Phillips. 


Changes the interferometer readings (method Hirsch) the course 
the menstrual cycle (Variations des résultats interférométriques [méthode 
Hirsch] cours cycle menstruel). Desaux, and Guillaumin, 
Compt. rend. Soc. biol. 112: 751. 1933. 


The activity the different endocrine glands patient can measured 
according the authors testing the activity the blood extracts the 
interferometer. This article gives the changes followed this method. 


Hemochromatosis. Gott, R., Jr., 101: 1874. 1933. Abst., 


The author presents case hemochromatosis that has been under ob- 
servation for six years, which the time death there was abundance 
hemosiderin the liver, pancreas, lymph nodes and suprarenals. Appar- 
ently the pigmentation the pancreas resulted necrobiosis the islet cells, 
that there was deficiency internal gland secretion, resulting diabetes. 
The immediate cause death was bronchopneumonia, pneumococcus type 
The disappearance the skin bronzing which was thought observed 
this case unusual. Boland and Curran have emphasized the lack depend- 
ability visible skin changes means diagnosis. Accepting the belief 
that skin changes are relatively late manifestation hemochromatosis, the 
gradual disappearance skin pigment observed clinically and the absence 


abnormal skin pigment demonstrated necropsy this case are difficult 
explain. 


Heredity and the constitution child. Guyer, F., Am. Dis. Child. 45: 
601. 1933. 


There reason doubt that the amount and quality the internal 
secretions various family strains are much the expression hereditary 
factors are many other individual characteristics. The hereditary aspect 
these glands likely overlooked because they are also subject 
environmental modifications. The causes lying back certain freakish types 
development are really based upon genetic factors which affect these glands. 


The influence the endocrine glands the development and maintenance 
experimental cancer (Uber den Einfluss der endokrinen Driisen auf das 
Entstehen und Verhalten der experimentellen Krebserkrankungen). 
nicki, W., Ztschr. Krebsforsch. 35: 523. 1932. 


The author reports the results glandular extirpation and implantation 
the development tar-cancer the ear the young, adult rabbit. Five 
control and five experimental animals were used each series. Three days 
after removal the various glands the inner side the animal’s ear was 
painted with tar times week. The control animals developed cancer 
nodules average 90-115 days after the first application, except the 
testicular control group which first developed their cancer 50-70 days. The 
average time for development tar-cancer was days after thymus extirpa- 
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tion, days after thyro-parathyroidectomy, days after castration, 145 days 
after unilateral adrenalectomy and days after thymus extirpation plus cas- 
tration; after single thymus and testicular implantation the tar-cancer de- 
veloped the average 205 days. The author does not state whether not 
the control series were subjected similar operative procedures except for 
the actual extirpation the organ. Genealogy the rabbits not mentioned. 
brief description the operative procedures included. final series was 
studied. Rabbits which had had their thymus and testicles removed were 
after they had developed large tar-cancers. The injected animals 
began show marked regression their cancer after injections and 
general arrested growth over period months.—R. Phillips. 


Hormones cancer; the effect glandular extirpation upon 


tumor tissue grafts. Maxwell, and Bischoff, Pharmacol. Exper. 
Therap. 46: 59. 1932. 


Tumor resistant rats (8-18 per series with equal number controls) 
were inoculated with sarcoma after castration, splenectomy, adrenalec- 
tomy, and thyroparathyroidectomy. The negative results indicate that these 
glands are not concerned the so-called resistance mechanism. 
Synthalin sub-lethal daily doses failed influence the negative response 
tumor resistant rats. Massive roentgen radiation over the pituitary region 
(remainder body shielded with lead) failed effect any ‘‘takes’’ tumor- 
resistant rats.—R. Phillips. 


The relation the thyroid and the hypophysis the molting process the 


lizard, Hemidactylus brookii. Noble, and Bradley, Biol. Bull. 64: 
289. 1933. 


Either thyroidectomy hypophysectomy lengthens the period between 
molts the lizard, Hemidactylus brookii, but neither operation entirely pre- 
vents molting. Thyroidectomy does not delay the appearance the molt im- 
mediately following the operation but affects all later molts. fewer 
follicles remain after thyroidectomy, the effect the same complete thy- 
roidectomy. Injections thyroxine, 10,000 and later 30,000, given 
intramuscularly thyroidectomized lizards alternate days, bring return 
the molt its normal periodicity. However, neither injections thyroxine 
nor implantations fresh lizard thyroid increase the frequency molt the 
intact lizard. Completely hypophysectomized Hemidactylus brookii turn 
grey and remain this color permanently under varying environmental 
conditions. Lizards with fragments the pars intermedia remaining turn 
slightly dark tone under conditions where the controls are very dark grey. 
Removal the pars anterior the pituitary alone has the same effect de- 
laying the molt removal the whole gland. The lengthening the interval 
between molts may due lowering the metabolic rate the lizard and 


not any direct action either the anterior pituitary the thyroid the 
molt mechanism.—G. Noble. 


The interrelation gonotropic hormone and vitamn Aberle, D., 
Am. Physiol. 106: 267. 1933. 


Female rats suffering from avitaminosis failed respond the in- 
jection gonotropic hormone. Control animals kept under identical experi- 
mental conditions except for the addition vitamin the diet showed the 
characteristic response. The gonotropic hormone was extracted from human 
placenta and was standardized rats and mice. The hormone produced 
vaginal mucous cells similar those found rats and mice during preg- 
nancy. total rats commenced the experiment. All the animals were 
from mothers vitamin low ration. Twelve female rats were given 
diet deficient vitamin mean age 59.6 days after cornified vaginal 
cells had become established, they were ovariectomized. Ten control animals 
were ovariectomized mean age 47.6 days. After ovariectomy the 
gonotropic hormone was given four series injections. The amount 
hormone injected varied from the standardized dose twice the amount found 
necessary produce the characteristic response the controls. Some ani- 
mals were sacrificed after each injection order study histological sections 
the vaginas. Others were allowed live and the smears were examined 
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several times day. Mitotic figures were found the cells the vaginas 
the injected animals the vitamin free diet. The number mitotic figures 
compared well with the number mitotic figures found the vaginas the 
control rats. This shows that the vaginal cells the animals the defi- 
cient diet were capable proliferation. However, mucous cells appeared 
the vaginas animals suffering from avitaminosis The vaginal cells 
the animals kept the A-deficient diet remained cornified throughout the 
experiment regardless the amount hormone they received. every con- 
trol animal characteristic mucous cells were produced the vaginas result 
the injections hormone. this experiment avitaminosis was re- 
sponsible for preventing the characteristic action gonotropic hormone. 
Abst. 


The effect gonadectomy the adrenal, thyroid and pituitary glands. An- 
derson, Dorothy and Kennedy, Physiol. 79: 1933. 


extensive review the literature precedes the presentation experi- 
mental data. Gonadectomy was performed rats 21-22 days and 80-81 
days, and the animals sacrificed periods ranging from weeks. 
male rats before maturity, the operation did not result any significant differ- 
ences adrenal weights weeks. weeks the adrenals were hyper- 
trophied, contained more lipoid and the histological appearance was that 
immature animals. immature female rats, there was difference 
the adrenals week and weeks. The weights the adrenals approxi- 
mated those controls dioestrus, but were heavier than those cor- 
responding males. Gonadectomy males after maturity resulted sig- 
nificant differences the adrenals mature females, the opera- 
tion resulted week adrenal hypertrophy comparable that oestrus 
and above that dioestrus. weeks there was adrenal atrophy only 
those animals killed early summer. longer intervals the atrophy was 
still more marked. Alterations size largely due changes the cortex. 
each series the thyroid weight tended decrease, with characteristic histo- 
logical changes. male rats, both mature and immature, there was definite 
hypertrophy the pituitary. females, pituitary weight was comparable 
that controls oestrus, but greater than gonadectomized males.—C. 


Effect folliculin adult ovary foliculina sobre ovario 
adulto). Bialet-Laprida, Z., Rev. Soc. argent. biol. 131. 1933. 


Normal female adult rats (10) were injected subcutaneously daily with 
R.U. folliculin for days. They were killed the 60th day. The 
ovaries weighed less than those the controls (28 and respectively, 
mg. ovary for 2.5 gm. and 4.2 gm. body weight). Mature follicles were 
seen the injected animals, but few corpora lutea were seen. Atretic 
and cystic follicles were common. The controls had normal ovaries. After 
the end the folliculin treatment the animals remained dioestrus for 
days.—J. 


desarrollo del ovario). Bialet-Laprida, Z., Rev. Soc. argent. biol. 123. 
1933. 


Young female rats (age 17-21 days) were given daily subcutaneous injec- 
tions R.U. folliculin, for 54-62 days. the end this time their aver- 
age body weight was gm., while that the controls was gm. The aver- 
age ovarian weight was and mg., respectively, that the treated animals 
had smaller amount ovary per unit body weight. The microscopic 
aspect the ovaries was that infantile glands. There were mature 
follicles nor corpora lutea present the experimental animals but both were 
found the controls. another series treatment was followed until the ani- 
mals weighed 120 gm. Here again small ovaries were found, the average weight 
was 15.8 mg. and that normal controls was mg. However, 
animals corpora lutea were found. Prolongation the treatment until the 
animals weighed 150 gm. resulted the ovaries being smaller than those 
controls but corpora lutea were seen animals. After the injection 
R.U. daily the inhibition ovarian growth was even more pronounced. 

—J. 
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Concerning case masculine pseudo-hermaphroditism (Uber einen Fall von 
Pseudohermaphroditismus Masculin). Cadiz, and Lipschiitz, Arch. 
153. 593. 1933. 


The authors describe the case woman years age, who had never 
menstruated but whose general habits and emotions, well her physical 
features, were pronouncedly feminine. thorough medical examination re- 
vealed that ovaries, tubes and uterus were missing, and the female genitalia 
infantile, while two testis-like structures were present. The case was diag- 
nosed masculine hermaphroditism. The patient was operated upon and the 
testes were removed. They had the general appearance and consistency 
normal male testes, but were somewhat smaller size. Several photographs 
the patient are shown, and numerous cross sections the testes, seminal 
vesicles, and epididymis are presented show that typical interstitial tissue 
and cells and spermatocytes were present, but sign ovary tissue. The 
authors offer this case further experimental evidence against the theory 
the secretion sex-specific hormones the gonads. They conclude that 
not only did the testes this case fail secret male hormone, but very prob- 
ably were secreting female Womack. 


The influence the corpus luteum the maternal instinct; experimental 
researches (L’influenza del corpo luteo sull’ impulso materno. Ricerche 
sperimentali). Cocchi, A., Riv. sper. freniat. 56: 24. 1932. 
Psychol. Abst., 4364. 


According the author’s experimental findings the corpus luteum the 
cow, dried between 45° and 50°, contains principle capable inducing 
delay 30-32 days the appearance maternal instinct phenomena birds, 
absorbed given quantity. These findings, supplemented autopsy 
examinations, lead the conclusion that birds the corpus luteum has bio- 
logical properties analogous those ovarian substance stimulating the 


glands the genetic groups and depressing those the thyroid-adrenal- 
pituitary group. 


Folliculin abortions rabbits (Sur folliculinique chez lapine). 
Courrier, and Kehl, Compt. rend. Soc. biol. 112: 675. 1933. 


Doses folliculin, which did not produce abortion the 5th 6th day 
pregnancy, did cause when given the 12th 13th day. This con- 
trary the usual observation that resistance folliculin rises pregnancy 
advances.—J. 


Further work pregnancy rabbits (Nouvelles recherches sur gestation 
chez lapine). Courrier, and Kehl, Compt. rend. Soc. biol. 112: 
940. 1933. 


Rabbits (number not given) received units folliculin the 
21-23 day pregnancy. This was sensitize them corpus luteum extract 
(progestin) which does not act unless folliculin has been injected previously. 
The corpora lutea were than removed and progestin injections substituted. 
those animals, which did not abort immediately from shock, the pregnancy 
continued 


Investigations corpus luteum hormone (Untersuchungen iiber das Corpus 


luteum-Hormon). Ehrhardt, and Weigel, Endokrinologie, 13: 225. 
1933. 


attempt find new sources corpus luteum hormone (progestin) 
the authors assayed various materials Clauberg test (infantile rabbit) and 
Corner-Allen test (spayed rabbit). series eight implantations 
human corpora lutea premenstrual, gravid); series ten ether-ex- 
tracted urine assays (premenstrual, gravid, mole and chorioepithelioma); 
series ten infra-red and ultraviolet irradiated placentae, corpora lutea, and 
normal urine, and series twenty plants, juices and ether-extracts, were 
uniformly negative. Treatment progestin (Luteohormon, Schering Kahl- 
baum, G.) with Réentgen, ultraviolet, and infra-red rays, with trypsin, pepsin 
and liquid air did not influence the potency the extract except the case 
trypsin, which easily destroyed the Shelesnyak. 
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Hormones posterior lobe hypophysis and pregnancy toxicoses (Hypophy- 
senhinterlappenhormon und Schwangerschaftstoxikosen). Fauvet, E., Klin. 
Wehnschr. 10: 2125. 1931. 


The author discusses the experimental results many investigators and 
concludes that hydrops gravidarum, pregnancy nephropathia and eclampsia 
are interrelated. These disturbances occur only during pregnancy and are 
termed pregnancy toxicosis. The anatomopathologic changes characteristic 
these diseases are due excess production posterior pitutary hormone 
because these conditions can produced experimental animals injecting 
posterior pituitary lobe extract. The author presents comparative experiments 
between the hypophysis and the new fraction preparations Tonephin and Oras- 
thin. Tonephin responded the same manner hypophysis posterior lobe 
extract. Until now, the melanophore reaction has not revealed all the effective 
hormones secreted the posterior pituitary lobe and conclusion there 
other available proof than that the melanophoren reaction determine 
and illustrate the increased production the posterior pituitary lobe hor- 
mones normal pregnancies well pregnancy toxicoses. Experiments 
seem emphasize the organic need hormones from the hypothalmus found 
posterior pituitary lobe regardless whether functions not. 
method treatment prevent pregnancy toxicosis indirect proof. 
based the pharmacologic law that the hormone produced the posterior 
pituitary lobe which causes pregnancy toxicosis can reversed chloroform 
anesthesia.—B. Parvey. 


Pathologic physiology teratoma testis. Ferguson, S., A., 101: 
1933. 1933. Abst., 


The author enumerates the factors determining the quantitative excretion 
prolan the urine 117 cases teratoma testis. shown that the 
excretion prolan determined the embryonal character the tumor, 
the extent the disease and the effect treatment. The effect recurrence 
and metastasis the excretion prolan cases teratoma testis de- 
The structural and physiologic changes the prostate, vesicles, 
testes and pituitary body the tumor host are enumerated. The significance 
the foregoing observations discussed. 


Oxytocic factors blood pregnant women 
ocitécicas sangre mujer embarazada). Figueroa-Casas, P., Rev. Soc. 
argent. biol. 175. 1933. 


Citrated plasma from women the end pregnancy was tested for oxy- 
tocic substances means the isolated uterus from virgin guinea-pigs (Burn 
and Dale’s method). plasmas 78% were active; 44% plasmas from 
non-pregnant women (16 cases) and 42% from women labor (48 cases) 
were also active. concluded that the method does not show that 
oxytocic factor the blood the cause onset labor.—J. 


Comparative studies gonad-stimulating hormones; effects prolonged in- 
jections immature rats. Fluhmann, F., Am. Physiol., 106: 238. 1933. 


The changes resulting from the daily administration immature rats 
acid extracts prepared from human pregnancy blood and from sheep anterior 
pituitary glands for periods from days showed marked differences. 
The pregnancy-blood extract had cumulative effect the ovaries, which 
progressively increased weight the period injection was prolonged. 
The daily injection sheep anterior pituitary extract such doses that the 
ovaries increased from 100 500% weight the first days, failed 
produce any further marked increase ovarian weight when the period 
administration was prolonged from days. However, the ovaries 
showed very great increases weight when much larger daily doses were em- 
ployed for days. Significant differences were noted the histologic 
picture the ovaries the rats given pregnancy-blood extract from those 
receiving the sheep anterior hypophyseal preparation. The sheep anterior 
lobe extract produced increases from 80% the weight the adre- 
nals days, whereas the pregnancy-blood extract only induced 30% 
increase.—Author’s Abst. 
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Experimental cryptorchidism guinea pigs propos cryptorchidie ex- 
périmentale chez Cobaye). Foncin, R., Compt. rend. Soc. biol. 112: 
827. 1933. 


guinea pigs degeneration the seminiferous tubules followed sim- 
ple closure the inguinal canal, that the testes were retained the abdo- 
men. This disagrees with the report other workers who failed get degen- 
eration when the testes were held the abdomen direct suturing. 
suggested that the presence the sutures produced sufficient congestion 
maintain circulation, which preserved the seminiferous tubules for con- 
siderable period and this explains the discrepancy results.—J. 


the mechanism ovulation the rabbit; quantitative observations the 
action extracts urine pregnancy. Friedman, H., Pharmacol. 
Exper. Therap. 45: 1932. 


The ovaries the post-partum rabbit respond with great regularity 
minimal effective dose extract when such dose calculated the basis 
body weight. For the extract question (Antuitrin) the minimal effective 
dose about rat unit per kilo rabbit. The effects repeated subminimal 
doses are not additive, that two subminimal doses, each representing 0.7 
minimal effective dose, may injected within the space hours 
without producing either ovulation luteinization. Yet, with repeated sub- 
minimal doses injected daily for three days luteinization may produced 
without ovulation, that luteinization the rabbit follicle can produced 
the injection extract rate below that which required provoke 
ovulation. The theoretical significance these results discussed. Because 
the regularity response, suggested that the female rabbit given 
trial the assay gonad-stimulating extracts.—Author’s Abst. 


the absorption, when given mouth, folliculin and its dihydrogenated 
derivative (Sur par voie buccale folliculine son 
dérivé dihydrogéné). Girard, A., Sandulesco and Fridenson, Compt. 
rend. Soc. biol. 112: 964. 


Dihydro-folliculin was given mouth spayed rats. relatively small 


Pelvic (rectal) palpation the female monkey, with special reference the 
ascertainment ovulation time. Hartman, G., Am. Obst. Gynec. 26: 
600. 1933. 


Over 100 precisely determined cases ovulation the monkey occurred 
almost altogether the tenth the fifteenth days, few other days. 
analysis cases, which ovulation was recorded completed cycles, 
shows that the preovulatory interval relatively constant and that the varia- 
tions total cycle length parallel and are due almost altogether variations 
the length the postovulatory Summary. 


the absorption and elimination folliculin man die Aufnahme- 
und des Follikulins beim Menschen). Kemp, 
and Pedersen-Bjergaard, Endokrinologie, 13: 156. 1933. 


normal adult males less than ten M.U. folliculin was found per liter 
urine and less than M.U. per day were eliminated the feces. two 
women near the end pregnancy the feces contained 3,000 7,000 M.U. per 
day. After per oral administration single large doses folliculin men 
about was recovered the urine. After subcutaneous administration 
similar large doses about was recovered urine and only slight amounts 
the feces. women near the end pregnancy the blood contained only 
folliculin contained the same quantity urine. Folliculin was 
found equally distributed blood cells and plasma.—M. 


The relations between the gravid uterus and the corpus luteum rabbits dur- 
ing the latter half pregnancy (Sur les relations entre gravide 
corps jaune cours deuxiéme partie grossesse chez lapine). 
Klein, M., Compt. rend. Soc. biol. 112: 819. 1933. 


pseudo-pregnancy rabbits, the corpus luteum lasts two weeks, true 
pregnancy month, the full period gestation. determine whether this 


748 GONADS 


persistence depended directly the pregnant uterus, rabbits were operated 
that one horn the uterus was closed and, therefore, remained sterile. 
The animals had the pregnant horn the uterus removed the end the 
first two weeks pregnancy. week later the sterile horn was removed. 
The mucous membrane was examined histologically and the musculature phy- 
siologically. Both tests showed that the corpus luteum had ceased secrete. 
The corpus luteum, therefore, remains active after the fourteenth day only 
the presence pregnant uterus.—J. 


Treatment hemorrhages ovarian origin means hormone corpus 
luteum (Beitriige zur Behandlung Ovariell bedingter Blutungen mit dem 
Hormon des Corpus luteum). Knab, F., Zentralbl. 57: 987. 1933. 


The author reviews many investigations the normal relationship be- 
tween the uterine function and ovarian activities responsible for the present 
knowledge ovarian activity means ovarian hormone experimentation. 
These investigators were able determine and illustrate the causes the 
pathologic changes produced the endometrium due disturbed ovarian 
activity either overproduction underproduction ovarian hormone, 
and the same time attempt was made treat uterine hemorrhage 
ovarian origin with Since has been demonstrated that the 
ovarian hormone consisted two distinct entities which were successfully 
separated Allen and Corner, namely, folliculin and corpus luteum hormones, 
each having specific action the endometrium, the author abandoned the 
use the former therapy, and claimed have discovered worthy substance 
the corpus luteum extract which has hemostyptic effect uterine bleed- 
ing; preparation under the name, Luteogon, prepared from the yellow 
bodies pregnant cows into ampules one two rabbit units). The author 
presents series uterine hemorrhage cases ovarian origin and the 
injection two rabbit units Luteogon intra-muscularly for consecutive 
days, the hemorrhage was controlled and invariably normal menstrual cycle 
was re-established. the basis the established theory that premature dis- 
appearance the corpus luteum pregnancy will cause abortion, the author 
used Luteogon therapy cases habitual and threatening abortions the 
early months pregnancy with gratifying Parvey. 


Masculinization guinea pigs partial resection the ovary (Masculinisa- 
tion par résection partielle chez cobaye). A., Compt. 
rend. Soc. biol. 112: 1272. 


guinea pigs, one ovary was entirely removed and the surface the 
other stripped off, leaving only the hilus. Six these showed masculinization. 
There were alterations the external genitalia, with normal overdevelop- 
ment the uterus and vagina, such follow treatment with the testicular 
hormone. two cases, peculiar large cells appeared the tubules the 
hilus.—J. 


The experimental production sexual characteristics mammals ex- 
perimentelle Fixierung von Geschlechtsmerkmalen beim 
schiitz, A., Virchow’s Arch. path. Anat. 276: 665. 1930. 


Observations over 100 castrated guinea pigs revealed that the hyper- 
trophy the breast tissue after implanting bits ovarian tissue into the kid- 
ney lasts long after the ovarian tissue has been destroyed. Included dis- 
cussion the author’s previous work this Phillips. 


The reactivity and activity the human uterus various stages pregnancy 
and parturition. Robson, M., Physiol. 79: 83. 1933. 


Human uterus material removed operations was used. Graphs were 
made the contractions uterine strips and the responses pituitrin, pitocin 
and pitressin recorded for varying stages pregnancy. There was generally 
progressively increased sensitivity oxytocin, ergotoxin and histamine 
pregnancy progressed. The degree rhythmic activity was not correlated 
with the stage pregnancy nor with sensitivity 
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new pregnancy test; the Friedmann reaction the blood plasma (Sobre una 
nueva hormonal del embarzo. Friedman plasma 
sanguineo). Schwarcz, R., Semana. med. 1761. 


Plasma was obtained from citrated blood. The Friedmann method was 
used with this plasma after detoxification with ether. cases tested re- 
sults identical with those urine were obtained.—A. Meyer. 


The use folliculin involutional states. Sevringhaus, L., Am. Obst. 
Gynec., 25: 361. 1933. 


women with menopausal symptoms psychotic picture was present 
17; paresthesias and insomnia indicate the nervous disturbances. 
the group had artificial climacteric. The use simple psychotherapeutic 
procedures plus small doses folliculin daily oftener was found very help- 
ful had been previously reported for other types menopausal disturbance. 
Disadvantages large doses are pointed out.—Author’s Abst. 


Effect hypophysectomy upon pregnancy and lactation mice. Selye, H., 
Collip, and Thomson, Proc. Soc. Exper. Biol. Med. 31: 82. 1933. 


Mice were hypophysectomized parapharyngeal operation. When the 
pituitary was removed the second fourth day after parturition mice 
milk secretion promptly failed.—M. 


Production endometrial growth castrated women; minimum dosage 
1466. 1933. Abst., 


The authors noted previous experiment which large doses theelin 
were given five castrated women, four whom had their uteri intact, with 
the production certain definite results. was found that massive dosage 
not necessary produce endometrial growth but that small repeated doses, 
long continued, produce growth which roughly proportional the amount 
and duration the theelin injections. the original experiment endometrial 
growth was produced the fourteenth day, which time 2,800 rat units 
theelin had been injected. one patient endometrial growth developed 
the end days, result having had 2,800 rat units theelin admin- 
istered, and one showed endometrial growth the end days, which 
time she had had total 2,800 rat units injected. The authors feel that 
2,800 rat units, whether administered over long periods over shorter periods, 
must considered the minimal clinical dosage. yet they have not con- 
clusive evidence the relationship between the quantity administered and the 
quantity eliminated, between the length administration intervals and the 
quantity eliminated. They call attention the fact that experiments seem 
successfully meet the question that has been often asked whether not 
smaller doses might not produce the results actually obtained from the admin- 
istration theelin. They are judging the minimal dose the development 
clearly recognizable and accepted criterion. Dosages, therefore, given 
previous the development this criterion, namely, the production endo- 
metrial growth, must considered clinically subminimal dosages. Uterine 
bleeding, which occurred frequently, did not bear definite relation the 
degree endometrial growth. Two patients who received 100 rat units 
theelin every other day, showed endometrial growth and had uterine bleeding; 
fact, one bled cyclically four occasions normal manner. The breasts 
and genital tracts all patients showed enlargement and greatly increased 
activity. Relief from the subjective symptoms that follow castration was had 
all patients, and libido was markedly increased nine the ten patients 
who were treated. 


Five hundred and nineteen Voge bromine tests urine for pregnancy. Young, 
M., Lab. Clin. Med. 19: 153. 1933. 


Examination 519 specimens has shown that the Voge bromine test 
far from satisfactory test for the diagnosis exclusion 
tive results were obtained but 63% the pregnancy urines and negative 
results only 84% the nonpregnancy Summary. 
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Some hermaphrodites have met. Young, H., New England Med. 209: 
370. 1933. 


Fourteen cases varying degrees intersexuality from the author’s 
records are described. One that true hermaphrodite, the twelfth authen- 
ticated case record. was apparently normal male, nearly six feet tall, 
strong, and athletic. Operation revealed left ovary with Graafian follicles, 
uterus and tube. The scrotum contained right testis, proved section. 
The ovary was removed and the testis was retained. married and lived 


The use pituitary extract obstetrics. Alden, R., New England Med. 
209: 1211. 1933. 


This paper covers the therapeutic use posterior lobe extract and sum- 
marizes current practice but does not touch its endocrine aspects.—J. 


Effect anterior pituitary extract and basal metabolism del extracto 
and Solari, Rev. Soc. argent. biol. 143. 1933. 


Toads (B. arenarum) were enclosed hermetically closed glass jars 
capacity with little water and maintained 18-20° dark, quiet 
room. The oxygen consumption was determined every hours. was 
found 38-80 cc. per kg. per hour. significant difference was seen 
after daily subcutaneous implantation anterior pituitary lobes during 3-4 
days, normal and thyroidectomized males and females after ovulation. 
Females implanted before ovulation had marked rise which attributed 
movements caused the expulsion ova provoked the implantation. 
Dogs (5) received 1-7 cc. per kg. weight anterior pituitary extract 
(Evans and Simpson) intraperitoneally daily for 6-14 days. The basal me- 
tabolism increased considerably (20% 128%). With the larger doses and 
more prolonged treatment the increase was greater. was evident after 3-4 
days and lasted for 4-13 days after suspension the injections. Pulmonary 
ventilation increased, perhaps being due part increase temperature 
which was from 0.5° above the initial temperature. The respiratory 
quotient was not modified. Increase pulse rate was always seen relation 
increase metabolism. The body weight was slightly 


The induction precocious maturity the reproductive tract recently meta- 
morphosed female salamanders extract the mammalian hypophysis. 
Burns, and Buyse, Anat. Rec. 58: 37. 1933. 


When extract the mammalian hypophysis administered continu- 
ously immature female salamanders (Amblystoma tigrinum Green) immedi- 
ately after metamorphosis, precocious maturation the reproductive 
occurs extraordinary extent. The ovaries without exception become 
greatly enlarged, and develop numbers practically mature eggs, although 
there considerable individual variation. These eggs are normal size and 
contain the usual amount yolk and pigment, but nuclear maturation and 
ovulation had not occurred when the experiment was terminated. There 
remarkable hypertrophy the oviduct correlated with the development which 
has occurred the ovary. Yolk formation necessary before marked devel- 
opment the oviduct begins. These observations are based six experi- 
mental cases and five controls, chosen for uniformity size from animals 
reared the laboratory from one clutch eggs. The results are compared 
with similar series experiments upon larval animals, and with the some- 
what different findings mammals. The results are likewise interest 
another example the effectiveness mammalian hormone producing 
homologous effect amphibians. The failure ovulation occur indicates 
that the maturity induced falls somewhat short the normal functional state; 
since the same extract readily induces ovulation adult females. Possibly 
slightly prolonged treatment would have produced ovulation.—R. Burns. 


The histological origin the hormones the posterior lobe; 
(Sur histologique des hormones posthypophysaires. L’intermedine) 
Collin, R., Compt. rend. Soc. biol. 112: 1351. 1933. 


The secretion, which dilates the melanophores, termed 
attributed the pars intermedia. birds, there pars intermedia. 
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man and certain other animals, the cells the adult pars intermedia re- 
semble those the anterior. There reason believe, therefore, that not 
only the intermediate but also the anterior lobe may 


The anterior pituitary sex hormone relation the prolongation estrous 
cycles and the production refractory condition theelin. Emery, 
E., Anat. Rec. 57: 315. 1933. 


Some chronic effects pituitary treatment have been studied more 
than albino rats. These data are compared similar number normal 
and other control rats. Daily vaginal smears were taken normals and 
rats that had received the anterior pituitary sex hormone either implants 
extracts over period days. The mean length the estrous cycles 
varied from month month but remained longer than normal for period 
more than year the rats that were brought sexual maturity days 
age the anterior pituitary sex hormone. The longer cycles the experi- 
mental group were due longer diestrous periods. When implants potent 
extracts the pituitary are given immature rats the first estrus occurs 
days. This followed diestrous period several weeks’ duration. 
During this diestrous period the reproductive tract refractory and will re- 
spond injections theelin dosages high 100 R.U. Ovariectomy 
and hysterectomy had apparent effect this inhibition theelin. 


Abst. 


Gumma the hypophysis and hypothalamus. Fink, B., Arch. Path. 15: 631. 
1933. 


Report case gumma the hypophysis 34-year-old woman. 
Clinically, the symptoms were typical cerebral vascular lues with basilar 
meningitis involving the left oculomotor nerve and optic chiasm. Anatomically, 
the hypophysis and hypothalamus were destroyed huge gumma. Less 
than cases gumma the hypophysis have been reported, five which 
also involved the diencephalon. the presence signs cerebral syphilis, 
the occurrence hypopituitary symptoms justifies the diagnosis syphilis 
the hypophysis. Tremor, weakness the extremities, unstable gait, atrophy 
the extremities and hypertonia indicate injury the thalamus. Polyuria 
sign involvement the stalk the tuber cinereum. Syphilis the 
hypophysis cannot cause acromegaly, because the syphilitic process produces 
destructive lesion. Acromegaly due hyperfunction the hypophysis, 
the result hyperplasia Abst. 


Relation between the anterior lobe the hypophysis and the gonads die 
Beziehungen zwischen Hypophysenvorderlappen und 
weg, and Dohrn, Klin. 11: 233. 1932. 


immature castrated female rats daily doses 1/30 R.E. follicular 
hormone prevents the castration changes the hypophysis. 
About times this dose necessary the male. sexually mature females 
daily dose R.E. necessary prevent the castration changes. The 
treatment must continued for least three weeks both infantile and 
mature rats. Larger doses for shorter period will not obliterate castration 
changes the hypophysis. The results Evans and Simpson the increased 
activity the anterior lobe the hypophysis after castration were corrobo- 
rated. The hypophyses from mature normal female rats, from castrated 
females treated daily with follicular hormone, and from untreated castrated 
females, were transplanted into immature female rats. Only the case 
the hypophyses from untreated castrated female rats there precocious growth 
the genital organs and appearance follicles and corpora lutea the 
ovaries. The follicular hormone apparently maintained the hypophysis the 
treated castrated female rats normal physiological state. When ovary 
from normal rat the same age implanted into infantile female rat 
three weeks after castration, the vagina caused open. The recovered im- 
plant showed large follicles and corpora lutea. the ovary implanted 
the day castration, such changes occur. Only single oestrual cycle 
appeared, after which the animal returned the normal state for its age. 
Apparently the gonadotropic function the anterior lobe the hypophysis 
kept within physiological limits the checking action the sex-gland hor- 
mones. Details the number animals involved are not given.—A. 
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Effect anterior pituitary extract and specific dynamic action thyroidecto- 
mized and hypophysectomized-thyroidectomized dogs (Extracto antero-hipofi- 
Houssay, and Artundo, Rev. Soc. argent. biol. 168. 1933. 


Respiratory metabolism was determined dogs basal conditions and 
and hours after ingestion 300 gm. meat. normal animals (5) the 
increase over basal was 215 and 220 calories (calculated for hours) 
and hours after the protein meal. Thyroidectomized dogs (6) had smaller 
rise after protein ingestion (161 and 179 calories, 22% less than normals). 
Thyroidectomized-hypophysectomized dogs (7) also had small increase (133 
and 150 calories, 35% less than normal). Treatment with alkaline anterior 
pituitary extract (Evans and Simpson) did not alter the metabolic 
response protein feeding.—J. 


Effect anterior pituitary lobe extract basal metabolism hypophysecto- 
mized and thyroidectomized dogs del extracto antero-hipofisario 
and Artundo, Rev. Soc. argent. biol. 161. 1933. 


Normal dogs were injected intraperitoneally with cc. anterior pituitary 
extract (Evans and Simpson) for days. This dosage corresponded 0.3 gm. 
fresh gland. the days following the end treatment dogs showed 
increase basal metabolism. All had increase pulse rate (22-55 beats 
p.m.), respiration and temperature. Hypophysectomized dogs also showed 
increase basal metabolism, pulse rate, respiration and temperature sim- 
ilar that the normal animals. Thyroidectomized dogs showed slight 
increase metabolism one case and decrease cases after treatment; 
the increase pulse and respiratory rate and temperature was considerably 
less than normal controls. Thyroidectomized-hypophysectomized dogs (4) 
responded treatment the same manner did the thyroidectomized ani- 
mals, the difference from normal being more accentuated. concluded 
that the metabolic activity the extract performed stimulation the 


The influence hormonal substances the function the anterior lobe 
the pituitary and the practical importance this (Die Beeinflussung der 
Hypophysenvorderlappenfunktion durch hormonale Substanzen und deren 
praktische Bedeutung). Kraul, L., Arch. Gynak. 148: 65. 1932. 


Various animals were injected indicated below and then their hypophy- 
ses were removed and implanted into 2-week-old mice (litter mates for con- 
trols). Five days later the mice were sacrificed and the ovaries studied micro- 
scopically. The conclusions were: (1) Injection folliculin increases the 
prolan activity implanted anterior lobe substance; (2) corpus luteum 
extract brings forth the prolan activity the same fashion; (3) after in- 
jections urine-of-pregnancy the luteinization activity prevails the implant; 
(4) adrenaline increases somewhat the development follicles; (5) placental 
tissue works various fashions. practical importance the knowledge, 
that with the use the infantile mouse test-object one must consider the 
activity the subject’s hypophysis.—R. Phillips. 


Further studies the luteinization (Nouvelles recherches sur 
lutéinisation préhypophyse). Lipschiitz, A., Compt. rend. 
Soc. biol. 112: 1145. 1933. 


The power stimulating the formation corpora lutea the part 
extracts the anterior lobe may expressed quantitatively. The number 
milligrams lutein tissue formed divided the number milligrams 
hypophysis administered. The amount lutein tissue calculated from serial 
sections. this formula the coefficient luteinization for the hypophysis 
from adult female rat 0.003, from young female 2.56, and from 
spayed adult 1.24.—J. 


Anterior pituitary hormones acting the ovary and differences the reactions 
different species. Loeb, L., Proc. Soc. Exper. Biol. Med. 30: 1335. 1933. 


The facts concerning the action various anterior pituitary preparations 
the sex organs can best explained the assumption that there are 
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least two types anterior pituitary hormones which act the ovary, one 
which also affects the thyroid gland. Hormone responsible for the increase 
size the ovarian follicles and for the maturation processes which take 
place the granulosa follicles. This hormone counteracts the tendency 
the granulosa undergo degeneration, leads the maturation the granu- 
losa primarily the large sized follicles but may also cause beginning fur- 
ther advanced maturation the granulosa medium-sized and even smaller 
follicles. inhibiting mechanisms are work, the production large 
mature follicles leads ovulation and the formation true corpora lutea 
with the consequences which follow from the functioning these organs. 
However, many cases, the mature follicles not give rise ovulation, but 
ingrowth capillaries and connective tissue cells from the theca interna 
into the granulosa such follicles occurs. This followed the transforma- 
tion the granulosa cells into lutein cells and often accompanied 
increase the size the theca interna cells. the rat, especially, these 
latter processes can readily recognized. second hormone (II), either per- 
formed the anterior pituitary originating after removal the gland from 
the animal, acts the opposite manner the granulosa the follicles, in- 
hibits the growth accelerates the degeneration the granulosa cells 
species which the granulosa cells are more labile character. allows 
the transformation theca interna into interstitial gland pseudolutein 
tissue and certain connective tissue cells into lutein-like cells during 
following the process atresia follicles. Thus, structures are produced 
which show various kinds intermediate conditions between atretic follicles 
and corpora lutea. These effects, the inhibition the growth the follicle 
and the tendency the granulosa undergo maturation, and the produc- 
tion hypertrophic type atresia follicles, leading the formation 
structures which they reach relatively large size may resemble corpora 
lutea, and the production only rudimentary interstitial gland, due the 
activity the theca interna and possibly also certain connective tissue cells, 
are combined and may therefore probably attributed the same pituitary 
hormone, although the first change may occur without being followed the 
second. The hormone acting stimulator the thyroid gland can inde- 
pendent the follicular growth and maturation hormone but has always 
been found associated with hormone II. This thyroid effect appears after inoc- 
ulation anterior pituitaries relatively rich hormone (rat, rabbit, guinea 
pig) only, the same time interstitial gland and other types lutein-like 
tissue are produced.—H. Friedman. 


The action the pituitary sex hormone the testicles after ligature the vas 
deferens (L’azione del ormone sessuale ipofisario sui testicoli dopo legature 
dei deferenti). G., Sperimentale, Arch. biol. 87: 1933. 


Guinea pigs were treated with prolan one month after the ligature the 
vas deferens. The residue germinative cells was stimulated abundant 
growth and spermatozoa were formed. The interstitial cells also increased 
and the lipoid content the tissues was high.—A. Meyer. 


Hypophysis and blood glutathione glutation sanguineo). Maveroff, 
H., Rev. Soc. argent. biol. 227. 1933. 
hypophysectomized dogs the glutathione total blood (Braier and 
Marenzi’s method) was the same normal controls. Glutathione cells 
was 10% lower the operated animals. Evans and Simpson’s alkaline ante- 
rior pituitary extract given days intraperitoneally increased the glutathione 
the blood corpuscles normal dogs, hypophysectomized, thy- 


roidectomized, thyroid-hypophysectomized dogs and dogs with lesion the 
tuber cinereum.—J. 


The control the dermal melanophores elasmobranch fish. Parker, 
and Porter, Biol. Bull. 66: 30. 1934. 


The common dogfish, Mustelus canis, has dark phase and light one 
due the expansion and the contraction its dermal melanophores. The 
dark phase induced pituitary secretions carried from the pituitary gland 
the melanophores the blood and lymph described Lundstrom and 
Bard. The light phase induced through the action contracting nerves, 
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and not merely the result the absence pituitary secretions. The ex- 
panding hormone water-soluble. The contracting one, there such, 
apparently not water-soluble. The dogfish remarkable the first form 
described which the cutting nerves induces contraction the 
melanophores and consequent lightening the skin.—Authors’ Summary. 


The present status diseases the hypophysis. Putnam, New England 
Med. 209: 486. 1933. 


The author reviews briefly the physiology the pituitary and then points 
out that pituitrin relieves diabetes insipidus but that this the only instance 
where pituitary preparations have the present proved consistent value 


The percentage the different types cells the anterior lobe the hy- 
pophysis the adult human female. Rasmussen, T., Am. Path. 459. 
1933. 


differential count was made the three types cells found the 
anterior lobe carefully selected and supposedly normal formalin-fixed 
hypophyses non-pregnant females years age (average years) 
from cases sudden accidental death, and pregnant females 
years age (average years), using Mallory’s connective tissue stain 
after slight staining with hematoxylin. average 214 sample fields and 
total 15,000 cells were counted each hypophysis. the non-pregnant 
the chromophobes averaged nearly 50% all cells, with coefficient varia- 
tion 14; the acidophils (alpha cells) averaged 43%, with coefficient 
variation 19; and the basophils (beta cells) averaged 7%, with coefficient 
variation 42. Thirty-three women above years age (average 
years) had, average, more chromophobes, nearly more basophils 
and fewer acidophils than were found non-pregnant females under 
years age (average years). There correlation between body 
length and any particular type cell. While there are, average, rela- 
tively fewer acidophils and more chromophobes the pregnant women than 
the differences are too small statistically significant. 
The enlargement the anterior lobe the hypophysis during pregnancy 
apparently not due marked hyperplasia any one the three regularly 
recognized types cells, nor could special so-called ‘‘pregnancy cell’’ 
identified. When compared with similar data from 100 apparently normal 
men, women have about more acidophils, less chromophobes and 
less basophils than Abst. 


The indirect endocrine relationship between hypophysis and tuber cinereum 
propos neurocrinie hypophyso-tubérienne indirecte). Roussy, and 
Mosinger, Compt. rend. Soc. biol. 112: 1203. 1933. 


Capillaries pass from the hypophysis the region the infundibulum. 
the vessels under certain conditions, stainable material seen indicating 
that hypophyseal secretion reaches the region the 3rd ventricle this way. 
Dogs, cats, and guinea pigs were 


The effect the growth hormone body and tail lengths. Rubinstein, 
and Kolodner, Anat. Rec. 58: 107. 1934. 


Seventy-four white rats (Mus norvegicus var. albinus) were divided 
that each group contained either male female test animals and litter mate 
brothers sisters controls. Two sets controls were used, one remaining 
uninjected, the other receiving meat extract prepared exactly the growth 
hormone. The test animals received daily (except Sunday) intraperitoneal 
injections pituitary growth hormone for weeks. After this period all 
animals were sacrificed and measured. the basis these measurements, 
statistically computed, was concluded that the growth hormone increased 
the body and tail lengths all animals injected. The male responded some- 
what less than the female. Animals injected with meat extract showed 
significant deviation from the uninjected Abst. 
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the lack identity between prolan and the gonadotropic hormone the 
anterior lobe the hypophysis (Sur non-identité prolan 
mone gonadotrope préhypophysaire). Schockaert, A., Compt. rend. Soc. 
biol. 112: 732. 1933. 


One hundred and two immature male rats were divided that litter 
mates were injected with alkaline hypophyseal extract, prolan, were used 
controls. After one two weeks the animals were autopsied and the 
growth the testes and the secondary sex organs compared with that the 
controls. Prolan produced very much more rapid growth the accessory 
organs than did hypophyseal extract. Size relation between the testes and 
secondary organs expressed absolute value the 
immature drakes and cocks, prolan does not hasten maturity while anterior 


cytological study the anterior pituitary the rat with special reference 
the Golgi apparatus and cell relationship. Severinghaus, E., Anat. 
Rec. 57: 149. 1933. 


This paper devoted cytological description the anterior pituitary 
the normal and the castrated rat, and will supplemented with descrip- 
tion the pituitary the female pregnancy and relation the sex 
cycle. Especial emphasis has been placed upon such cytoplasmic structures 
the mitochondria and Golgi apparatus and these features have been utilized 
the study cell-relationships within the anterior pituitary. The demon- 
stration granular mitochondria both the acidophiles and basophiles sim- 
ilar acidophilic granules makes reasonable assume that the basophilic 
mitochondria, mistaken for acidophilic granulation, have been the basis for 
the erroneous transitional stages described between basophilic and acidophilic 
cells. The supposition that transitions between basophiles and acidophiles 
not occur supported the fact that these two types cells have morpho- 
logically Golgi apparati. The chromophobes have Golgi apparatus 
which may either the acidophilic basophilic type, fact which inter- 
preted demonstrating direct relation the chromophiles their respec- 
tive chromophobic progenitors. study the Golgi apparatus the pitu- 
itary the castrate further reveals that the has the typical 
basophilic type Golgi, but that takes part the formation the 
colloid-like vacuolation the Abst. 


the physiology puberty; the excretion anterior pituitary hormone-A 
urine (Zur Physiologie der Die Ausscheidung des Hypophysen- 
vorderlappenhormon-A Urin). Soeken, G., Ztschr. Kinderh. 53: 339. 
1932. 


The urine children and infants ranging age from one years 
was tested for the presence anterior pituitary hormone the method 
Aschheim-Zondek mice. 50% positive anterior pituitary hormone-A 
reaction was obtained but not single instance was the luteinizing hor- 
mone found. One male child with acromegalic appearance and pubertas prae- 
cox due eosinophilic pituitary tumor gave positive reaction. There was 
difference between the sexes. The results not indicate that there 
greater excretion anterior pituitary hormone-A urine puberty the 
percentage positive reactions puberty and adolescent periods not any 
greater than childhood. There extensive discussion the subject with 
reference the observations other investigators.—M. 


The clinical significance pituitrin-hyperglycemia (Zur klinischen Bedeutung 
der Aschner, and Jaso-Roldan, Ztschr. 
klin. Med. 121: 495. 1932. 


The blood sugar values (Hagedorn-Jensen micro-method) were observed 
patients before and 20-minute intervals (for minutes) after the 
intramuscular injection cc. the patients were 
normal, and the remainder included patients with acromegaly, hyperthyroidism, 
diabetés, Addison’s disease hypogenitalism. The authors conclude that the 
variations the blood sugar values are not significant enough aid reach- 
ing diagnosis the Phillips. 
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Modifications glycemia, blood pressure and pulse after intravenous injection 

insulin subjects with normal carbohydrate exchange (Sulle modifica- 
zione della glicemia, della pressione del polso dopo iniezione endovenosa 
insulina soggetti con normale ricambio idrocarbonato). Battistiri, and 
Rigoletti, Minerva Med. 656. 1933. Chem. Abst. 27: 3751. 


Patients were given units insulin after fasting hours and gly- 
cemia was determined (Folin-Wu) times within one and one-half hours. 
normal persons the glycemia fell average mg. per 100 
20-35 minutes after injection. The ascending phase was longer and irregular. 
patients with hypertension the average minimum glycemia was 
per 100 ce. patient with malignant hypernephroma and one with acromegaly 
showed alteration glucose tolerance. patient with visceral ptosis 
glycemia fell from mg. mg. minutes, rose slightly, then fell 
mg. within minutes after injection. Glycemia remained below mg. 
for about hour. 


Insulin and sugar tolerance thin people. 
153. 1934. 


Insulin now being used widely the treatment undernutrition 
non-diabetic persons. appeared interest study the effect insulin 
the sugar tolerance such persons since the drug has been reported have 
appreciable effect this phase metabolism. The work reported here 
was carried normal thin patients made gain weight with insulin 
according the following methods: The dextrose tolerance was observed 
before, during and after the administration insulin nine cases, during and 
after course insulin therapy seven cases and only after insulin had been 
omitted nine cases. the cases studied during period treatment with 
insulin, units the drug were taken three times day for from one 
twelve w2eks the test was made, and the cases studied after insu- 
lin was omitted, period from three days two years after the discon- 
tinuance insulin tnerapy elapsed before the final test was made. stand- 
ard dose 100 gm. dextrose was employed. This was mixed with 250 cc. 
waier, flavored with cc. lemon juice, chilled and ingested after the 
patient had fasted for least hours. The concentration sugar the 
blood and urine was determined specimens taken during fasting and 
intervals one-half, one, two and three hours after the ingestion the dex- 
trose mixture, the determinations blood sugar being made 0.1 cc. sam- 
ples venous blood according the the micromethod Folin and Malmros. 
Then while the patients were taking their usual diets during various periods 
observation, occasional samples urine and blood were collected after 
various meals and examined for sugar. Three types curves for sugar tol- 
erance were obtained. one, the curves for blood sugar were normal, and 
the urine remained sugar-free during all the periods observation. the 
second, the curves for blood sugar were normal during the various periods 
study, but during the period administration insulin glycosuria appeared, 
usually one two hours after the ingestion dextrose. the third type, the 
curves for blood sugar were normal either before after the use insulin, 
but during the period treatment with insulin there developed considerable 
increase the concentration the blood sugar one-half one hour after 
the ingestion dextrose; this was associated with glycosuria, which usually 
appeared one two hours. The cause the temporary decrease toler- 
ance induced insulin matter speculation. suggested that the 
type tolerance associated with glycosuria and normal curves for blood sugar 
due decreased renal threshold and the type associated with glycosuria 
and hyperglycemia, either increased absorption sugar from the gastro- 
intestinal tract temporary suppression pancreatic function. Regardless 
the cause the glycosuria and hyperglycemia encountered, the finding was 
practical significance, since the sugar tolerance invariably returned 
normal shortly after insulin was omitted. Decrease tolerance the cus- 
tomary diets employed these patients while they were taking insulin for the 
purpose gaining weight was not observed, even though the diets contained 
abundant amounts Abst. 


Blotner, Arch. Int. Med. 53: 


Choline and liver fat diabetic dogs. 
Hershey, Physiol. 79: 94. 1933. 


Fatty infiltration and degeneration the liver diabetic dogs was pre- 
vented feeding choline.—C. 
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Lactation diabetes. Chaikoff, and Lyons, Am. Physiol. 106: 
716. 1933. 


Six completely depancreatized dogs that were kept alive means 
insulin and special diet, and four normal dogs were injected with the lacta- 
tion hormone obtained from the anterior pituitary gland. The secretion 
milk was observed all normal dogs. Five the diabetic animals failed 
lactate despite the fact that the amount hormone injected was greater, and 
the period its injection much longer than that found necessary induce 
lactation the normal dogs. single depancreatized dog lactation followed 
the administration the Summary. 


The pancreas and the vagi muscle glycogen restorage after fatigue cats 
(Papel del pancreas del vago del muscular 
después fatiga gato). Dambrosi, Rev. Soc. argent. biol. 
441. 1933. 


chloralosed cats, tetanization for minutes produced considerable 
decrease muscle glycogen. After hour complete rest normal figure 
was again observed. Immediately after pancreatectomy, muscle glycogen re- 
covery was normal; hours later glycogen was restored fatigued 
muscle during rest period hour. Treatment with insulin units per 
kg.) re-established the normal capacity the muscle for glycogen restorage. 
Vagotomy alone combined with splanchnicotomy did not alter the muscle 
glycogen restorage chloralosed cats. Vagotomized cats anaesthetized with 
ether did not recover their muscle glycogen after fatigue; slight recovery 
was seen when artificial respiration was given. Ether anaesthesia alone 
normal cats considerably diminished the amount glycogen restored muscle 
after 


The pancreas muscle glycogen recovery after fatigue (Papel del pancreas 
G., Rev. Soc. argent. biol. 430. 


Pancreatectomized dogs and hours after operation had normal muscle 
glycogen values. Recovery muscle glycogen after fatigue was normal 
hour following operation. was incomplete 2-3 hours after pancreatec- 
tomy and deficient 4-24 hours after. Recovery was delayed but not sup- 
pressed. Examining the muscle several hours after greater glycogen 
content was seen the longer the recovery period lasted. Ether anaesthesia 
given for operation was not responsible for this result. Incomplete pancreatec- 
tomy was not followed alterations the muscle glycogen recovery after 
fatigue. Pancreatectomized dogs treated with insulin had normal muscle gly- 
cogen restorage. Insulin (10-15 units) did not produce super-normal muscle 
glycogen restorage normal dogs. pancreatic graft had the same results 
insulin injections restoring the capacity for glycogen recovery pan- 
createctomized dogs. conclusion deduced that insulin secreted the 
pancreas important factor maintaining normal velocity muscle 
glycogen restorage.—J. 


The vagi and splanchnic nerves muscle glycogen restorage dogs (Influencia 
muscular perro). Dambrosi, G., Rev. Soc. argent. biol. 438. 
1933. 


Vagotomy (2-24-48 hours previously) did not alter the muscle glycogen 
restorage after fatigue. Section the splanchnics and extirpation the 
lumbar sympathetics practiced several days previously did not alter the normal 
recovery, and neither did vagotomy combined with lumbar sympathectomy and 
section the splanchnics.—J. 


Studies retinopathies; diabetes mellitus. Gresser, B., Am. Ophth. 16: 
571. 1933. 


study 100 cases diabetes mellitus, the clinical signs hyper- 
tension, retinal vascular sclerosis, and abnormal urinary elements are corre- 
lated, together with age and duration the diseased state. group 38% 
sclerosis and hypertensive signs the vessels were practically uniformly pres- 
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ent. Associated nephritic lesions were found 23.5% and benign hyperten- 
sion 72% these. The retinopathy seen these diabetics did not conform 
one clear picture, entity having been established. The majority showed 
characteristics hypertensive retinitis, both vascular and exudative. rela- 
tionship was seen between the presence retinopathy and the severity 
diabetes. group II, 30%, signs retinal vascular sclerosis without other 
vascular retinal changes were present. All this group were free from 
renal disease and permanent hyperpiesis was absent. The duration the dia- 
betic state was not, apparently, direct factor the production retinal 
pathology. group III, 32%, alterations the retinal vessels tissues 
were present. Blood pressure ranges were normal and urinalysis was negative 
except for Abst. 


Hyperinsulinism, definite disease entity; etiology, pathology, symptoms, diag- 
nosis, prognosis and treatment spontaneous insulogenic hypoglycemia 


The author gives the definition and frequency hyperinsulinism and 
states that hunger the most constant symptom. least hundred cases 
have been reported American and European clinicians, surgeons and pathol- 
ogists who have made thorough studies all phases hypoglycemia due 
the hypersecretion the islet cells the pancreas. Sufficient data have accu- 
mulated medical literature warrant the discussion hyperinsulinism 
definite disease entity. The author endeavors outline the etiology, pathol- 
ogy, symptoms, diagnosis and treatment hyperinsulinism derived from 
published reports many cases and from study the disease over period 
ten years. 


Neurological manifestations hypoglycemia. Jordan, R., New England 
Med. 209: 715. 1933. 


The author warns against unusual symptoms and dangerous reactions as- 
sociated with hypoglycemia. reviews the literature and cites six cases 
his own. These showed paresis, hemiplegia, localized paralysis, which 
cleared after the carbohydrate balance had been restored.—J. 


Fat and the diabetic. Joslin, P., New England Med. 209: 519. 1933. 


Twenty years ago obesity was considered cause diabetes. 
influences are now recognized important and efforts are concentrated pre- 
venting overweight diabetically predisposed individuals. both parents 
are diabetic, all the children will suffer. one parent diabetic and the 
other from diabetic family, one-half the children will diabetic. 
both parents are from diabetic families, but not diabetic themselves, one-fourth 
the children will have diabetes. healthy individual from non-diabetic 
family marries healthy partner from diabetic family, none the children 
will inherit the tendency. Overeating essential factor. Ingestion 
excess fat carbohydrate overtaxes the pancreas. Sudden increase weight, 
such comes with change occupation immobilization due iniury, 
dangerous. Fat and carbohydrate metabolism are interdependent. suffi- 
cient carbohydrates are fed, large amounts fat can ingested without over- 
storage the liver. Depancreatized dogs can kept good health 
indefinitely, provided pancreas fed addition sufficient diet and ade- 
quate insulin injections. The active factor the panereas one the com- 
ponents lecithin, betaine non-toxic oxidation product choline. Without 
betaine, insulin therapy results eventually death associated with fatty 
liver. Cholesterol the indicator used follow the fat the blood. With 
improved diets has come down within normal limits diabetics. 
remains high case, the diabetes not being properly controlled. There 
are some indications that arteriosclerosis and cataract are associated with 
excessive blood fat. the days unlimited fat the diabetic diet. 60% 
died coma. With the limitation the caloric value the diet, this figure 
fell 40% and since insulin has been used 5%. The diets now recom- 
mended approximate 140 grams carbohydrate, grams protein, grams fat. 
Increase caloric value for growing children taken care increasing 
fat and carbohydrate equally. Unless the diet keeps the fat under 230 milli- 
grams per 100 cc. blood, the case not under control and the prospect 
the immediate and remote consequences alarming.—J. 
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Insulin secretion after radiation the pancreatic region (L’insulino-sécrétion 
cours des irradiations région pancréatique). Barre, and 
Lorthioir, Compt. rend. Soc. biol. 112: 722. 1933. 


The blood from the pancreas one dog was shunted through the circu- 
lation decapsulated dog. The pancreatic region the donor was irradi- 
ated. Hypoglycemia the receptor followed, indicating increased insulin 
output from the pancreas the donor. the donor decapsulated before 
irradiation, there increased output insulin. The hypoglycemia follow- 
ing irradiation the abdomen depends, therefore, primarily stimulation 
the adrenals, which stimulate the pancreas secondarily. Three examples are 


Arteriosclerosis and diabetes mellitus. Lehnherr, R., New England Med. 
208: 1307. 1933. 


Chemical studies were made aortae from diabetic adults, non- 
diabetic adults, and non-diabetic children. Pipid, calcium, and phosphorous 
content were studied and the results tabulated. The point endocrine inter- 
est that the diabetic aortae differ from non-diabetic aortae having exag- 
gerated lipid changes and more calcification.—J. 


The symptomatology diabetes mellitus; analysis 1700 cases. Murray- 
Lyon, M., Edinburgh Med. 40: 293. 1933. 


This series excluded simple glycosurias, conditions associated with preg- 
nancy and with obvious endocrine disorders aside from the pancreas. Seven- 
teen hundred cases true diabetes mellitus were reviewed and divided into 
three groups—obese, arteriosclerotic, and The sex incidence the 
whole series showed 64.5% females. hereditary familial factor was 
found 16.3%, there being significant difference between the three groups. 
Males tend develop the disease earlier age. Although the cardinal 
symptoms diabetes were seen the same all the three classes, sig- 
nificant differences were noted regard visual disturbances, gangrene, 
neuritic pains, sex incidence, and age onset and type onset. Two hun- 
dred and twenty-four cases non-diabetic glycosuria showed male prepon- 
derance and earlier incidence. these latter patients 32.6% were symptom- 
less compared with only the patients who had true diabetes. the 
symptomless glycosurias 31.7% proved true diabetes 


Metabolism pregnancy; blood sugar changes during delivery. Rowe, 
and Mary McManus, Proc. Soc. Exper. Biol. Med. 31: 32. 


The low blood sugar levels characteristic pregnancy prevail during 
labor and apparently within few minutes delivery. There marked 
rise blood sugar emptying the uterus, the average increase being slightly 
more than 30%, and individual cases reaching low hyperglycaemic levels. 
The time factor such seemingly plays part. the case with blood taken 
minues before delivery, the level was mg.; minutes later was 108 
mg., increase 27%.—Authors’ Summary. 


The relation the blood sugar the symptoms the insulin reaction; with 
discussion the mechanism hypoglycemia. Rudy, A., Rec. 137: 
463. 1933. 


Most the symptoms the insulin reaction can explained the 
direct indirect effect the drop the blood sugar the human body. 
The symptoms and mechanism the insulin reaction are closely related the 
symptoms and mechanism the hypoglycemias any origin. Glucose the 
most important remedy for the relief the insulin reaction. There are two 
stages the hypoglycemias any origin. They are both brought about 
the drop the blood sugar. The first stage characterized activation 
the sympathetic nervous system with hypersecretion epinephrine. The 
second stage result the effect the low blood sugar the central 
nervous system. Three charts are given illustrate the mechanism the 
blood sugar regulation and the mechanism the insulin reaction. 
Summary. 
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Insulin therapy post-pellagrous trophic ulcers. Sullivan, A., New England 
Med. 209: 241. 1933. 


This case report which the patient was rapidly relieved and eventu- 


Surgical attempts increasing sugar tolerance. Takats, and Cuth- 
bert, Arch. Surg. 26: 750. 1933. 


Four series experiments have been conducted the normal dog with 
the object increasing sugar tolerance: (1) Ligation the tail the pan- 
creas, (2) ligation the tail the pancreas with denervation the adrenals, 
(3) denervation the liver, and (4) coeliac ganglionectomy. The rise 
tolerance determined with intravenous injections dextrose timed rates 
comes gradually following the ligation the tail the pancreas. The 
peak reached from the third sixth month after operation and later de- 
clines level slightly above the normal. The atrophy the ligated tail 
produces superregeneration the unligated portion, which may even 
accentuated removal the ligated part. This superregeneration not 
maintained, but gradual adaptation the functional requirement the 
normal dog takes place. Two observations diabetic children did not indi- 
cate that the original diabetogenic factor had been excluded, but did prove 
that not only the normal, but the diabetic pancreas capable regeneration. 
enlargement the adrenals was noted four six dogs that came 
autopsy not earlier than year after the tail the pancreas had been tied, 
adrenal denervation was added the pancreatic tail ligation. This resulted 
rise sugar tolerance similar that observed the first series, except 
that there was decline the tolerance after six months, steady high level 
being maintained until the eighth month, the end the observation. was 
also found that adrenal denervation produced marked hypersensitivity 
insulin, fact previously observed several workers. Denervation the 
liver did not affect sugar tolerance alter the shape epinephrin and insulin 
curves. Coeliac ganglionectomy produced the most rapid and greatest increase 
tolerance. This rise tolerance has been maintained the end one 
year. average tolerance 3.4 grams dextrose per kilo per hour has 
been reached, the preoperative level never exceeding grams dextrose per 
kilo per hour. Insulin hypoglycemia was markedly increased and epinephrin 
hyperglycemia curves were flattened. the experiments the nervous con- 
trol carbohydrate metabolism are have clinical application, they would 
have based the acceptance hyper-irritability the sugar-secret- 
ing mechanism the liver, least certain types diabetes; other words, 
the theory von Abst. 


Hypoglycemia and hyperinsulinism. Tedstrom, K., Ann. Int. Med. 1013. 
1934. 


Spontaneous hypoglycemia may secondary any disturbance the 
blood sugar regulatory mechanism, but frequently secondary hyper- 
function the pancreatic islets following hyperplasia tumor growth 
simple functional changes. possible that some relief menstrual pains, 
weakness and nervousness, will result from treatment directed toward increas- 
ing the blood sugar. All epileptics should have blood sugar studies made, 
there seems small number whose convulsions are secondary hypo- 
glycemia. Medical treatment consists chiefly dietary regime prevent 
lowering the blood sugar level. medical treatment unsuccessful, sur- 
gery should resorted to. tumor found, resection more than half 
the pancreas justified. Apparently too small portion the pancreas 
has been removed previous cases.—Author’s Summary. 


Studies the physiology the parathyroid glands; renal complications 


hyperparathyroidism. Albright, F., Baird, Cope and Esther Bloom- 
berg, Am. 187: 49. 1934. 


The renal lesions hyperparathyroidism were divided into three types, 
viz.: Type formation renal pelves, leading pyelonephritis; Type 
calcium renal tubules, leading renal sclerosis; and 
Type calcium salts kidney parenchyma one several 
organs, parathyroid poisoning. review cases hyperparathyroidism 
revealed patients with Type lesions, patients with Type lesions, and 
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one patient with Type III lesions. Cases were cited from the authors’ own 
cases where kidney lesions existed without bone lesions. Metabolic studies 
were made two patients with Type lesions and revealed certain differences 
from the findings similar studies patients with hyperparathyroidism but 
with renal involvement, viz.: (a) Hypophosphatemia was not present (b) the 
degree hypercalcinuria was decreased; (c) the fecal calcium excretion was 
increased rather than decreased; (d) the partition phosphorus the urine 
compared with the feces was less Abst. 


Parathyroid tumors associated with hyperthyroidism; eleven cases treated 
operation. Churchill, and Cope, Surg., Gynec. Obst. 58: 255. 
1934. 


Hyperparathyroidism distinct disease entity associated with definite 
train symptoms and characteristic disturbance calcium and phosphorous 
metabolism. constantly associated with demonstrable adenoma usually 
gross size one more parathyroid bodies. Following the total sub- 
total resection the tumor the calcium and phosphorus metabolism returns 
normal, usually after more less prolonged period tetany. The bene- 
ficial effects said follow the removal one more normal parathyroids 
certain cases arthritis Paget’s disease are, say the least, viewed 
with skepticism. The plan operation proved case hyperparathyroid- 
ism outlined. The method dealing with parathyroid tumors contained 
the mediastinum described and two such cases are reported. The removal 
normal parathyroid bodies interference with their blood supply when 
operating with definite diagnosis hyperparathyroidism absolutely con- 
traindicated. Subtotal resection parathyroid tumor advisable when 
normal glands have been removed damaged previous operation. Sub- 
total resection may also prove the operation election very sick 
patient lessen the dangers severe tetany. has been done one such 
The fate the residual tissue being unknown the present time, 
complete resection the operation choice. Case histories patients 
with hyperparathyroidism which adenoma was removed operation are 
appended.—Authors’ Summary. 


Contribution the knowledge parathyroid activity (Beitrage zur Kenntnis 
11: 1262. 1932. 


The parathyroid glands were removed immediately after slaughtering and 
dried quickly vacuo. Intramuscular injection glycerin emulsion the 
dried glands doses mg. into normal dogs raised the blood 
calcium from normal levels 5.6-9.9 7.4-11.8 with intervening negative 
phase. The percentage increases the calcium level varied from 57%. 
Oral administration the dried glands (20 mg.) normal dogs 
raised the blood calcium from normal levels 8.1-10.0 9.2-12.3 with 
intervening negative phase. Rectal administration was similarly effective. 
Subcutaneous administration the glycerin emulsion parathyroidecto- 
mized cats kept them alive and free from tetany during observation period 


Parathyroidectomy generalized osteitis fibrosa cystica; report case 
child years age. Landon, F., Pediat. 544. 1932. 


report made case parathyroidectomy child. The patient 
was male, years age, with the following salient points the history: 
had swelling the left jaw the age months, and the left side 
the head months. Both were incised and drained. the past 
months the child disliked being handled and limped slightly. physical 
examination presented the following: Over the condyle the left humerus 
there was firm, somewhat elastic immobile swelling. The left leg was shorter 
than the right. There was tenderness deep pressure the legs. X-ray 
examination the skeletal system showed what appeared cystic degen- 
eration skull, left and right humeri, right radius, heads both humeri, 
pelvis, both femora, both tibiae and right astragulus. Diagnosis was made 
osteitis fibrosa cystica with generalized glandular enlargement. The blood cal- 
cium ranged between 10.5 and 19.4 mg. per 100 cc., with increasing values for 
the next three months. Phosphorus was 5.5 mg. per 100 the 
same time that Viosterol was given from minims t.i.d. Three months 
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after admission small mass was palpated near the left thyroid. opera- 
tion small masses were removed and found parathyroid tissue and lymph 
glands. There was clinical and x-ray improvement but change calcium 
phosphorus values following the operation. The presence relatively high 
calcium and low phosphorus content not affected operation accord with 
two cases quoted Hunter which normal parathyroid tissue was removed 
without changes either calcium phosphorus.—M. 


The histological changes the bone responsible for the action parathyroid 
hormone the calcium metabolism the rat. Pugsley, and Selye, 
Physiol. 79: 113. 1933. 


investigation the validity the theory that immunity experi- 
mental animals parathormone results from proliferation osteoblasts 
disappearance osteoclasts. Rats standard diet were given units 
daily parathormone. Serum calcium and urine calcium excretion determina- 
tions were made daily; also one rat was sacrificed daily for bone examination. 
The serum calcium and urine calcium values were restored normal when 
the osteoclasts disappeared from the bone marrow.—C. 


Observations human subject years after splenectomy (Observaciones fisio- 
légicas alejadas joven esplenectomizado). Combes, C., Rev. Soc. 
argent. biol. 186. 1933. 


The red cell count was 4.4 million and did not vary with exercise. The 
hemoglobin and globulin values were normal. The white cell count was 13,000. 
The neutrophiles were 54%, acidophiles 9%, basophiles 1%, lymphocytes 30%, 
and monocytes 7%. Duration voluntary apnea was not increased with suc- 
cessive efforts normal subjects. The basal metabolism was normal. 
Puberty occurred after the operation (at the time the subject, boy, was 
years old) without abnormality. concluded that the function the spleen 
red cell reservoir not taken another organ and that the spleen 
plays significant part normal puberty.—J. 


Preparation, properties and occurrence anti-thyroid protective substance 
blood and tissues (Darstellung, Eigenschaften und Vorkommen einer 
antithyreoiden Schutzsubstanz aus Blut und Geweben). Anselmino, 
and Hoffmann, Klin. Wchnschr. 12: 99. 1933. 


The authors report studies CO, production, liver glycogen and ace- 
tone bodies the blood (Engfeldt method) young albino rats control 
and experimental each series). Five doses 0.028 mg. thyroxine were 
injected 2-3 days after the rats had received, their food, ether-acetone 
extract cc. serum 0.8 cc. olive oil. Control rats received only 
the olive oil. production increased 34% the controls and remained 
unchanged the experimental group. The relative content anti-thyroid 
protective substance 100 cc. serum was—fetal blood normal adult blood 
blood pregnancy blood Basedow’s disease less than animal blood 
less than 100 gm. tissue—marrow 100 plus, ovary 50, liver 25, thymus 
25, The extract prevented the usual diminished liver glycogen content 
and increase acetone bodies blood after thyroxine injection. normal 
animals the liver glycogen increased and the acetonemia diminished when the 
extract was fed. The administration thyreotropic hormone the anterior 
pituitary (Thyreotropin Schering-Kahlbaum) diminished the liver glycogen 
the controls while animals fed with the anti-thyroid extract the liver 
glycogen content was higher than the normal rats. date only small 
group patients with Basedow’s disease have received the extract, and with 
varying results.—R. Phillips. 


The effect giving single doses thyroid gland chickens and the determi- 
nation iodine tissues das Schicksal des Schilddriisenhormons 
Organismus hyperthyreoidisierter Tiere; Hyperthyreoidisation von Hiihnern 
mit einmaligem Schilddriisendosen und Bestimmung von Jod Geweben). 


Asimov, G., Estrin and Miletzkaja, Ztschr. ges. exper. Med. 76: 
409. 1931. 


The authors observed the amount iodine present the various tissues 
hens and cocks (24 all) after feeding dried thyroid gland mouth. 
There was increase all tissues, the greatest amount being present 
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thyroid and yolk and the least brain and sex organs (Kendall-Richardson 
method). The presence thyroxine the tissues these fowls was demon- 
strated observing the implantation organ tissue into Axolotls. the 
fowl more thyroid hormone stored the tissues the winter than the 
summer.—R. Phillips. 


The fate the thyroid hormone animals fed with thyroid substance; the 
method excretion the thyroid hormone after feeding dried thyroid 
dogs das Schicksal des Schilddriisenhormons Organismus hyper- 
thyreoidisierter Tiere; der Charakter der Ausscheidung des Schilddriisen- 
hormons nach peroraler Einfiihrung getrockneter Schilddriise beim Hunde). 
Asimov, and Estrin, Ztschr. ges. exper. Med. 76: 380. 1931. 


Observations were made dogs, both with gall-bladder fistula and one 
with ureteral fistula, the iodine content the bile and urine after feeding 
dried thyroid gland. The methods used Kendall were employed. They 
found, however, that the concentration iodine was higher the urine 
both cases but that the increase iodine content starting minutes after 
feeding, reaching maximum 12-17 hours and then slowly receding 
roughly parallel bile and urine. interest the observation that this 
post-prandial bile effected metamorphosis, some degree, about one-third 
the number injected Axolotl’s (46 injections), while instance (34 
injections) did the urine effect metamorphosis the Axolotl. The authors 
find that the iodine salt concentration occurring the kidney does not occur 
when hydronephrosis present.—R. Phillips. 


The method excretion the thyroid gland hormone after the ingestion 
thyroxine das Schicksal des Schilddriisenhormons Organismus hy- 
perthyreoidisierter Tiere; der Charakter der Ausscheidung des Schilddriisen- 
hormons nach von Thyroxine per os). Asimov, and Estrin, 
Ztschr. ges. exper. Med. 76: 399. 1931. 


addition verification previous observations the authors the fol- 
lowing conclusions are drawn (studies dogs). The experiment general 
was the same previously described except that thyroxine, per os, was 
studied. (1) With normal kidneys the secretion iodine the bile and 
urine about equal but with kidney damage the majority secreted the 
bile. (2) The inability the sclerosed kidney concentrate iodine salts 
demonstrated. (3) The iodine content the blood not increased appre- 
ciably. (4) Thyroxine passes through the liver into the bile practically 
unchanged fashion, while the urine the iodine present simple com- 
pound form (Axolotl metamorphosis criteria).—R. Phillips. 


The pathologic anatomy the liver exophthalmic goiter. Beaver, and 
and deJ. Pemberton, Ann. Int. Med. 687: 1933. 


Analysis was made the pathologic anatomy the liver and the corre- 
lated clinical findings 107 cases exophthalmic goiter. Three types 
hepatic lesions predominate exophthalmic goiter: (1) Acute degenerative 
lesions (fatty metamorphosis, focal and central necrosis, and secondary 
stasis blood); (2) simple atrophy, and (3) subacute toxic atrophy and 
cirrhosis. The frequency these lesions was follows: (1) Acute 
lesions, 91.5%, which fatty metamorphosis composed 87.8%, central necro- 
sis 50.4%, and focal necrosis 5.6%; (2) atrophy 63.55%, which cases the 
average weight the liver was 1,316 gm. and (3) subacute toxic atrophy and 
cirrhosis 59.81%, which lesions grade composed 44.86%, lesions 
grade 12.15%, lesions grade 1.87%, and lesions grade 0.93%. 
Jaundice was present cases (21.5%). The hepatic lesions are usually 
adequate account for the presence icterus, and addition, including cases 
without jaundice, they are sufficient probably cause disturbances hepatic 
function detectable clinical tests hepatic efficiency approximately 40% 
the cases. The common factor the evolution these lesions appears 
severity the syndrome exophthalmic goiter. The acute lesions are not 
usually influenced their occurrence severity the age the patient, the 
sex, the percentage loss body weight. Except for the loss body weight, 
the acute lesions usually occur directly proportion severity the dis- 
ease. They appear most prominently the more severe cases shorter than 
average duration. Atrophy more pronounced among females than males, 
and appears more marked among the aged than the young. propor- 
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tional severity the disease, with the exception that seems not 
correlated with basal metabolic rate. The duration the disease does not 
appear factor. The smaller livers were observed the smaller sub- 
jects, and the larger livers the larger subjects. The relationship the 
weight the liver loss body weight, however, will constitute inde- 
pendent study. The changes subacute toxic atrophy and cirrhosis appear 
more frequently among females than males but the difference incidence, ac- 
cording sex, not greater than the entire study. These lesions appear 
among older patients, among whom the disease longer duration and more 
severe than average. The authors concluded, Boothby did speaking 
jaundice exophthalmic goiter, that most instances the lesions the liver 
appear integral part the syndrome exophthalmic goiter, and that 
they are due directly thyroid intoxication, since, the authors have found, 
they are usually intimately related their severity, the intensity and the 
duration the disease. probable that the hepatic changes are not only 
related the hyperthyroid state, but also the toxic factor exophthalmic 
goiter, which Plummer believes exists, for experimentally produced hyper- 
thyroidism, induced animals feeding thyroid substance, lesions com- 
parable those the authors have described have not been produced. Atrophy, 
acute degeneration, and cirrhosis are probably interrelated conditions, each 
with sequential pathogenetic relationship the other, and each intimately 
concerned with the hyperthyroid state and the toxic factors elaborated 
the syndrome exophthalmic Abst. 


Low basal metabolic rates. Carey, and Helene Paine Brumfield, Minne- 
sota Med. 16: 396. 1933. 


From study 489 cases showing basal metabolic rate —-10 less 
2,500 consecutive cases (patients having myxedema were not included), 
Carey and Brumfield conclude that: (1) Patients presenting certain symptoms 
fatigue, general aches and pains the body and apprehensive anxiety 
states should have basal metabolic rate determinations. (2) may helpful 
guide therapy certain postinfectious states and the menopause. 
(3) Such determinations should made part the study male 
female sterility when organic functional cause found. (4) Such study 
should made all women suffering from menstrual abnormalities not 
explained organic basis. (5) Cases habitual abnormal pregnancy 
should likewise studied. When low basal metabolic rate found 
any these conditions, thyroid substance should administered extent 
and for long seems sufficient raise the rate normal and maintain 
it. should discontinued only not tolerated, after sufficient length 
time has elapsed that can certainly declared ineffective. The authors’ 
percentage improvement the treated patients with adequate follow-up 
(62.8%) supports this belief, which further strengthened the results 
the treatment sterility and threatened abortion. Pregnancy occurred 
seven sterile women. Eleven patients had adequate follow-up. Suc- 
cessful pregnancies resulted four five patients with threatened abortion 
whom abortions had occurred previous Abst. 


Thyroid disorders childhood. Cattell, New England Med. 209: 867. 
1933. 


The author reviews the subject and states that disorders the thyroid 
children are not unusual. Advice will frequently sought the physician 
regarding the presence absence colloid goiter and the treatment for it. 
Small quantities iodine given for short period semiannually are some- 
times benefit colloid goiter and harm. will 
encountered with the same clinical characteristics adults and subtotal 
thyroidectomy should done, the results which are very satisfactory. The 
other disorders are more rarely encountered and although sporadic must 
recognized and properly treated these children are develop normally. 

—J. 


The mechanism the action thyroxine tissue metabolism den 
Wirkungsmechanismus des Thyroxins beim Ebina, T., 
Tohoku Exper. Med. 19: 139. 1932. 


Using the author’s modification the Warburg technique the influence 
thyroxine vivo and vitro the respiration and anerobic 
kidney and liver tissue the rat was studied. vivo there definite 
stimulative effect except the case the liver anerobic glycolysis. vitro 
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there stimulative action all instances. The work corroborates Haffner’s 
hypothesis and also indicates that thyroxine has definite peripheral action. 
—R. Phillips. 


The basal metabolic rate and the suspension stability blood entre 
metabolismo basal [300 determinaciones]). Gold- 
emberg, L., Rev. Soc. argent. biol. 393. 1933. 


Simultaneous determinations the basal metabolic rate and the suspen- 
sion stability blood were made 195 cases showing increased, decreased 
normal thyroid function. cases, the basal metabolic rate and the sus- 
pension stability were normal; 34, the basal metabolic rate and the sus- 
pension stability were increased; 38, the basal metabolic rate was normal 
and the suspension stability increased, due infections, pregnancy, etc.; 
24, the basal metabolic rate was increased, due hyperthyroidism, but the 
suspension stability was normal. These latter responded more easily treat- 
ment than those with increased suspension stability. cases with lowered 
basal metabolic rate variable results were obtained with the suspension sta- 
bility determinations and conclusions can deduced.—J. 


Thyroidectomy the treatment advanced congestive heart failure and an- 


gina pectoris. Levine, A., Cutler and Eppinger, New England 
Med. 209: 667. 1933. 


Detailed case histories and their analyses are given. Part complete 
removal the normal thyroid gland was performed patients suffering 
from the most severe forms heart disease. There were four with angina 
pectoris, four with valvular heart disease and auricular fibrillation, and four 
with non-valvular congestive heart failure. They were all hopeless cardiac 
cripples and, for the most part, bedridden. Improvement six was marked. 
three, was slight moderate. one, there was improvement. 
one, sufficient time has not elapsed judge. There was one operative mor- 
tality patient who was moribund the time operation. The most prom- 
ising group present seems those patients suffering from angina pectoris. 


The diagnositic use iodine thyrotoxicosis. Means, Ann. Int. Med. 
439. 1933. 


Iodine not useful solely the treatment toxic goiter, but also, 
virtue its utterly characteristic action that disease, helpful diag- 
nosis well. Given goiter, the doctor must answer three questions: 
producing thyrotoxicosis? making pressure? malignant likely 
become so? The first usually easily answered, but not always. When there 
doubt, establishment the basal metabolic level repeated determinations 
successive days and then noting the effect giving iodine, informative. 
thyrotoxicosis present, the metabolism will show fall, even 
though the initial level was not above standard. Furthermore, omission 
iodine, will return its original level. These remissions and relapses, coin- 
ciding with iodine and no-iodine periods, are diagnostic the thyrotoxicosis. 
Also postoperative cases, long such iodine fluctuations occur, thyro- 
toxicosis must presumed persist.—Author’s Abst. 


The mode thyroxine (Untersuchungen iiber den Wirkungsmech- 
anismus des Thyroxins). Stockheim, W., Arch. ges. Physiol. 228: 469. 
1931. 


Studies dogs (old and young, male and female) are reported. 
was fed daily animals for from 4-14 days, dosages vary- 
ing from 0.115-1.25 mg. daily. The animals were regular diet. the 
liver increase fatty infiltration and water content was observed coinci- 
dental with diminution glycogen. the skeletal and heart muscle 
definite change glycogen content was observed, but there was increase 
water content the heart muscle. Two animals were fasted for days and 
1.25 mg. thyroxine fed daily the last days; definite variations glycogen 
content liver, heart muscle skeletal muscle was observed. both experi- 
ments was observed—(1) normal total nitrogen and diminished resting 
content the liver, (2) definite increase the relative kidney weights, (3) 
definite increase blood sugar, (4) definite diuretic action with increase 
the total N-content the urine. The individual variations and their import 
are Phillips. 
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Induction typical pseudopregnancy the albino rat means experimen- 
tal hyperthyroidism. Weichert, and Boyd, Anat. Rec. 58: 55. 
1933. 


Female rats fed doses 0.25 gm. 0.5 gm. desiccated thyroid daily 
have regular oestrous cycles after the beginning thyroid feeding 
followed prolonged dioestrous period days duration. (Average 
13.24 days.) series such dioestrous periods occurs long thyroid 
feeding continued, these prolonged intervals being separated from each other 
one two normal oestrous periods. thyroid feeding discontinued 
during such prolonged dioestrous period, normal and regular oestrous cycles 
again follow. That the prolonged dioestrous intervals are true pseudopregnant 
periods indicated their average length and the appearance the 
ovaries and vaginal mucosa. The large corpora lutea present are functional 
indicated the experimental production placentomata during the pseudo- 
pregnant period. Two explanations are offered: (a) The administration 
desiccated thyroid gland stimulates the anterior lobe the pituitary body 
elaborate its hormone hormones which bring about the formation and per- 
sistence large functional corpora lutea. (b) The heightened metabolism re- 
sulting from thyroid feeding may lower the oestrin concentration such 
degree that the function the corpora lutea may Abst. 


Induction typical pseudopregnancy the albino rat means experimen- 
tal hyperthyroidism. Weichert, and Boyd, Anat. Rec. 58: 55. 
1933. 


Twenty-three normal female rats were fed 0.25 gm. 0.5 gm. desic- 
cated thyroid daily for periods ranging from days. Daily records 
vaginal smears were kept. After having regular oestrous cycles 
after the beginning thyroid feeding, prolonged dioestrous periods occurred 
days duration (average 13.42 days). Similar dioestrous periods 
recurred long thyroid feeding was continued, the periods being separated 
from each other one two normal oestrous periods. thyroid feeding 
were discontinued during one the prolonged dioestrous periods, and 
regular oestrous cycles again followed. The length the prolonged dioestrous 
intervals and the appearance the ovaries and vaginal mucosa suggested that 
probably typical pseudopregnant periods were occurring This suggestion was 
confirmed the experimental production placentomata nine additional 
animals during pseudopregnant period brought thyroid feeding. Two 
explanations are offered: (1) Under the hyperthyroid condition resulting from 
thyroid feeding the anterior lobe the pituitary stimulated elaborate its 
hormones which turn exert luteinizing effect the ovary producing 
large and functional corpora lutea. (2) The heightened rate metabolism 
under hyperthyroid conditions may cause lowering the oestrin concentra- 
tion such extent that the corpora lutea may express their function. 


Abst. 


Gastric acidity thyroid dysfunction. Wilkinson, A., 101: 2097. 


The relationship between hyperthyroidism and gastric acidity was studied 
determine what extent the acid returned its normal level after relief 
the toxicity and see what effect postoperative lowering the basal 
metabolic rate below the normal level would have gastric acid. His study 
comprises the results gastric analyses 100 cases hyperthyroidism, taken 
before operation. found that the 100 cases hyperthyroidism, 36% 
showed achlorhydria, and the average acid all cases was reduced slightly 
more than half the normal. The observation made that the incidence 
achlorhydria hyperthyroidism rises proportion the duration the 
toxicity rather than the degree the toxicity. After thyroidectomy, only 
10.5% achlorhydria. The average free acid raised about the 
normal value for the entire series. The author believes that the depression 
gastric acidity phenomenon extreme sympathetic overstimulation. Hy- 


pothyroidism, his series least, produced definite tendency hyper- 
acidity. 
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